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MALARIA 1H EUROPEAN TROOPS IN WEST AFRICA
CHAPTER 1  
H I S T O R I C A L .
West A fr ic a  h a s  alw ays bean r e c o g n is e d  as a p a r t i ­
c u l a r l y  u n h e a lth y  r e g io n  o f  the T r o p ic s  and above a l l ,  as 
one f a t a l  to  s o l d i e r s  or s a i l o r s  who were s t a t io n e d  t h e r e .  
Three d i s e a s e s  have been  m ain ly  r e s p o n s ib le ,  -  E l  Vomito, 
B lack  Jack, or y e l lo w  f e v e r ,  the f l u x  or d y sen ter y ,  and r e -  
m itta n t  or in t e r m it t a n t  f e v e r  by which i s  u s u a l ly  in tend ed  
M alignant T e r t ia n  M a lar ia .
Yellow  Fever was a l s o  sometimes c a l l e d  the epidem ic  
f e v e r  and was e s s e n t i a l l y  the k i l l i n g  d is e a s e  which sud­
d en ly  appeared i n  a s t a t i o n  le a v in g  behind few su rv iv ors*
In  c o n t r a s t ,  m a la r ia ,  from i t s  ep id em io lo gy  was o f t e n  known 
as the M comm on or endemic fe v e r  o f  the c o u n t r y .rt
Now th at im m unisation a g a in s t  y e l lo w  fe v e r  appears to  
have removed i t s  danger, and modern hygiene  and su lph aguan i-  
dine treatm ent have l e s s e n e d  the t e r r o r s  o f  b a c i l i a r y  dl-* 
s e n t e r y ,  m alar ia  rem ains w ith o u t near peer the p r in c ip a l  
s in g le  cause o f  s i c k n e s s  in v a l id in g  and death in  Europeans 
on the Guinea C o a st .
The f i r s t  Europeans on the c o a s t  and ind eed  the on ly  
ones who s e t t l e d  fo r  over a hundred years^ were the P ortu gese*  
H is to r y  i s  very  s i l e n t  as to  t h e ir  e a r ly  c o lo n iz a t io n ,  l a r ­
g e l y  because  the a u t h o r i t i e s  i n  L isb on  were in t e n t  on m ini­
m is in g  t h e i r  e f f o r t s ,  i n  case  o th er  n a t io n s  would be a t t r a c ­
te d  to  compete w ith  t h e i r  trad e  In gums, s p i c e s ,  c i v e t  and 
g ° l d . _  N e v e r th e le s s ,  in  the few documents which have been  
t r a n s l a t e d  from the C in tra  L ib r a r ie s ,  th ere  are c o n s ta n t  r e ­
f e r e n c e s  to  s ic k n e s s  and death  In the tro o p s  who defen d ed  
t h e i r  tra d in g  p o s t s  and c a s t l e s *
Subsequent h i s t o r y  r e l a t i n g  t o  d is e a s e  in  tr o o p s  on  
th e  Guinea Coa s t  i s  c o n v e n ie n t ly  grouped as f o l l o w s .  .
- 2 -
A. The S ev en teen th  and E ig h te en th  c e n t u r i e s ,  in  which 
D utch, B r i t i s h ,  Danes, French, C ourlanders and Brande- 
riburgers a l l  m ain ta in ed  g a r r iso n e d  F o r t s .
B. The N in e te e n th  cen tu ry  i n  which f i r s t  th e  Danes 
and th e n  th e  Dutch r e t i r e d  le a v in g  B r i t a i n  uncon­
t e s t e d  and in  which v a r io u s  m i l i t a r y  e x p e d i t io n s  
were made t o  the h in t e r la n d ,  w hite  tro o p s  be ing  
employed i n  th e se  n a t iv e  w ars.
C. The p e r io d  from the r e l i e f  o f  Kumasi i n  1 900
u n t i l  the Great War.
D. The Campaign i n  Togoland and the Cameroons
1914- 191b
E* The In ter -w a r  P e r io d
F . The P r e se n t  War.
I  f e e l  th a t  th e  h i s t o r i c a l  survey  i s  worth w h i le ,  
as ten d in g  to  put in  p e r s p e c t iv e  th e  h ig h  in c id e n c e  in  
the  e a r l y  p art o f  the  P r e s e n t  War and the e f f i c i e n c y  of  
the  m easures which h e lp e d  t o  reduce t h a t  in c id e n c e .
I t  must s u f f i c e  t o  sk e tc h  c o n d i t io n s  o f  l i v i n g ,  t o  quote  
a few contemporary o p in io n s  and t o  g iv e  what sc a n ty  
f i g u r e s  as  are a v a i la b le  which would h e lp  t o  estim ate  
the  in c id e n c e  i n  the p a s t .
A. The S e v e n tee n th  and E ig h te en th  C en tu r ies  
R e fe r e n c e s ,  which are few in  the e a r l i e r  part o f  
t h i s  p e r io d  becoming more freq u en t  l a t e r  are m o st ly  from  
the d i a r i e s  or a cco u n ts  o f  voyages  kept by s h i p f s mas­
t e r s  or t r a v e l l e r s .  A few are in  o f f i c i a l  docum ents.
Troops were s t a t io n e d  i n  the European P o r ts  to  pro­
t e c t  them from a s s a u l t  by the n a t iv e s  or by r i v a l  Euro­
p e a n s .  At f i a s t ,  detachm ents of ord inary  tro o p s  or 
m arines were p o s te d  t o  the foits but the m o r t a l i t y  was so  
tremendous t h a t  g r a d u a l ly  th e  Guinea Coast came to  be 
rega rd ed  as a pen a l s t a t i o n  to  which a l l  n a t io n s  s e n t
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t h e i r  u n d e s i r a b l e s .  The B r i t i s h  system  was t o  man 
the  ^ o r t s  w ith  m i l i t a r y  o f fe n d e r s  from other u n i t s .  
Ih e n  s u f f i c i e n t  o f  th e se  was not for th com in g , c i v i l  
o f fe n d e r s  on lon g  term or l i f e  s e n te n c e s  were o f­
f e r e d  r e l e a s e  on c o n d i t io n  t h a t  th e y  jo in e d  the Army 
and were p o s te d  t o  G uinea . ^he se u n fo rtu n ate  
w retch es  were g la d  t o  g e t  hack some degree o f  l i ­
b e r ty  w ith  the promise t h a t  when th ey  had comple­
t e d  tw en ty  y e a r s  s e r v i c e ,  th e y  would r e tu r n  home.
Pew, i f  any ever  re tu rn ed  home t o  warn t h e i r  suc­
c e s s o r s  what to  e x p e c t ,  hut newcomers must have 
heen  q u ic k ly  d i s i l l u s i o n e d  when th e y  met the  f e v e r  
r id d e n  s o l d i e r s  in  the -^orts. I t  i s  q u ite  c le a r  
t h a t  most gave up soon any hope o f  ev er  s e e in g  
B r i t a i n  a g a in  hut gave way to e 'V ery  form of de­
bauchery t o  fo r g e t  t h e i r  so rro w s.
S o ld ie r s  were not r a t io n e d  from the -Ports 
h u t had t o  purchase what th ey  cou ld  from the n a t i v e s
i •,
from a m isera b le  a l lo w a n c e .  x o make m atters  w orse ,  
th e y  were p a id  in  a l o c a l  and c e r t a i n l y  i n f l a t e d  
c u r r e n c y .  i t h  t h i s  th e y  purchased goods from th e  
m erchants and th e n  a ttem p ted  to  b a r te r  f o r  fo o d  w ith
ITi
the n a t i v e s .  ■‘•h is  system  i n e v i t a b l y  l e d  t o  them  
b e in g  i n  d e b t .  I t  i s  even  h in t e d  by some w r i t e r s  
t h a t  th e y  were encouraged  t o  g e t  i n t o  d e b t ,  fo r
u n t i l  th e y  were c le a r  o f  a l l  d eb t  t h e y  were never  
a llo w ed  t o  le a v e  .the ^ o r t .  The fo o d  which th e y  were 
ab le  t o  purchase must have been  a c o n sta n t  menace 
t o  t h e i r  h e a l t h ,  both  as  b e in g  i n f e c t e d ,  and as  b e in g  
sa d ly  d e f i c i e n t  in  p r o t e in  and i n  B group a c c e s sa r y  
s u b s ta n c e s .
The B r i t i s h  un iform  was o f  t h i c k  s e r g e ,  d es ig n ed  
f o r  a tem perate c l im a te  • A l l  th a t  can p o s s i b l y  be
- 4*
s a id  i n  i t s  favour  i s  th a t  the b o o ts  and g a i t e r s  w ith  
t r o u s e r s  tucked  in  must have serv ed  the  purpose o f  mos­
q u i t o  b o o t s  as  w e l l  as incub ator  s i  Other N ation s were 
more e n l ig h t e n e d .  ^he Bran denburghers fo r  example 
p ro v id ed  f o r  each  man, in  1683 , nS ix  s h i r t s ,  two p a ir s  
o f  sh o e s ,  two p a ir s  o f  s t o c k in g s ,  two caps, one l in e n  
s u i t  and th ree  l i n e n  neck c l o t h s  -  one good r a in
c o a t  in  p la c e  o f  an o v e r c o a t” ( 1 )
O f f ic e r s  in  B r i t i s h  P o r ts  were a lm ost in v a r ia b ly  
th ere  f o r  one o f  the  th ree  fD, s u -  D ebt, D isg ra ce  or Drink  
Army L i s t s  show t h a t  th e y  were u s u a l l y  p o s te d  from the  
h a l f  pay l i s t .  They hoped t o  make t h e i r  fo r tu n e s  by 
r a p id  prom otion and p r iv a te  t r a d e ,  but th e y  to o  were 
p a id  in  the l o c a l  currency  or in  k in d ,  so  th a t  a lthough  
t h e i r  e x p e c t a t io n s  o f  r a p id  prom otion due t o  d ea th s  of  
t h e i r  s e n io r s  were seldom d is a p p o in te d ,  fe w  can have 
r e a l i z e d  t h e i r  hopes o f  r e t i r i n g  a f t e r  a few  y e a r s  in  
a f f l u e n c e •
Bosman (2) the  Dutch t r a v e l e r  who v i s i t e d  the c o a s t  
i n  1696 and 1698 , sa y s  o f  the c l im a te  n^ he fo g  happeneth  
most f r e q u e n t ly  in  the i l l  season  o f  s i x  months -  -  bu t  
more e s p e c i a l l y  i n  J u ly  and August  {The l a t t e r  h a l f  o f  
the r a in y  season) w herefore we are more s e i z e d  w ith  
s i c k n e s s  in  t h a t  time than in  the good season  or summer -  
and our b o d ie s  are more s u s c e p t ib l e  o f  i t  than the n a t iv e s
S e v e r a l  o ther  w r i t e r s  comment t o  the same e f f e c t  -  
th a t  the r a i n s  b r in g  the s i c k n e s s ,  th a t  newcomers are  
e s p e c i a l l y  a f f e c t e d  and th a t  the  n a t iv e s  seem r e l a t i v e l y  
r e s i s t a n t  t o  the i l l  E f f e c t s  o f  the r a i n s .  Barbot ( 3 ) ,  
a French t r a v e l l e r  g i v e s  the f o l lo w in g  d e s c r ip t io n  o f  
l i f e  in  Gape Goast C a s t l e ,  the main B r i t i s h  s tr o n g h o ld ,  
when he had v i s i t e d  i t  in  16 80 . There were ua hundred  
w hite s o l d i e r s  and some O f f ic e r s  a l l  c lo th e d  in r~ ed  in
the pay o f  the B.0y ai  A fr ic a n  Company” . Their c o n d it io n
was due( sa y s  Barbot,) t o  a ,
V a Vast Over in d u lgen ce  i n punohj _
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MThe g a r r i s o n  i s  v ery  weak, the su r v iv o r s  look in g  
poor and t h i n ,  n o t o n ly  the s o l d i e r s  hut a l s o  the 
O f f ic e r s  and Fact or s .  Their  whole countenances are
t h i n  and s h r i v e l l e d ” . Bosman ( 2 ) -  " ad v ised  them 
to  a v o id  s l e e p in g  in  th e  open at n ig h t  when h e a ted  
w ith  debauchery, having  n oth in g  on but a s h i r t ” .
Bosman had how ever, some other  id e a s  which have 
not s to o d  so w e l l  the t e s t  o f  e x p e r ie n c e ;  -  "There 
fo r e  I  d id  n o t  on ly  take care to  a v o id  ly in g  s o e z -  
p osed  but a lw ays k ep t t o  my bed -  -  and b o th  day and 
n ig h t  wore a d r e sse d  hare * s sk in  n ex t  to  my bare s t o ­
mach fo r  abo\jffe two y e a r s  to g e th e r  which kept i t  in  
good d i s p o s i t i o n  and h e lp e d  d i g e s t i o n  very  much;
though I  must own i t  w as som etim es, and e s p e c i a l l y  
i n  the e x c e s s i v e  n ig h t s  very  tro u b lesom e, and 
o c c a s io n e d  much s e a t i n g ’*. One has no h e s i t a t i o n  in  
b e l i e v i n g  i n  h i s  d is c o m fo r t .
In 1710, Capt N ath a n ia l  Bren ( 4 ) c a l l e d  a t  Grosse  
F r ie d e r ic k sb u r g  the main Brandenburg F0r t .  He com­
p l a i n s  t h a t  he had but a bad n i g h t ! s s l e e p ,  fo r  the  
custom i s ,  as soon as i t  i s  dark, t o  shut a l l  d o ors ,  
windows and s h u t t e r s  v e ry  c lo s e  to  keep out the n ig h t  
a ir  which th ey  r e c k o n  u n h ea lth y  t o  Hur0peans# -  -  the  
s o l d i e r s  loo k ed  l i k e  people  which had been d e a d  and 
b u r ie d  f o r  s i x  months and r e tu r n e d  from t h e ir  g r a v e s ,
/ f o r  X p r o t e s t  X never saw so  poor and d e sp ic a b le  a 
crew in  a l l  my l i f e ” .
The r e c o r d s  o f  the Brandenburg C a s t l e s  are v e r y
complete and e a s y  o f  a c c e s s  due to  the p u b l ic a t io n  o f
a s e l e c t i o n  o f  the o r i g i n a l  documents by the German
Im p er ia l  G eneral S t a f f .  ( 1 ) .  In 1683, f i f t y  Europeans
were land ed  to  l a y  out a A ort on ground above the v i l l a g e  
o f  Pasequoe on Go ld ° a s t . About a month a fterw ard s  ten  
w e -  dead and o n ly  e lg h t  were nQt ^  ■
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From 1702 t o  1708, due t o  the war of the Spanish S u cces­
s io n  i n  Europe, the  g a r r i s o n  was n o t  r e l i e v e d .  Of the 
o r i g i n a l  f i f t y ,  hy 1708 , on ly  t h i r t e e n  were a l i v e  and 
o n ly  seven  w ere  f i t  f o r  duty when the r e l i e f  sh ip  a r r i ­
v e d .
In  1792, an attem pt was made t o  form a European 
C olony on Bulama, the most c o a s tw ise  o f  the  B is s a g o s  
I s la n d s  (Now P o rtu g ese )  a t  the mouth o f  the  R io  Grande* 
(5) I  have not heen  in  the B is sa g o s  hut have flow n  
over them many t i m e s ,  They are f l a t  i s l a n d s  in d en ted  
hy t i d a l  mud and mangrove c r e e k s .  There are a few  
f l a t  sandy beaches , but g iv e n  human h o s t s  t o  f e e d  them, 
th e y  are i d e a l  t e r r a i n  for  Anopheles Gambiae and A. 
Gamhiae. Var. life la s *  They come in t o  the zone o f  
ahout 160 in c h e s  annual r a i n f a l l .
Three sh ip s  s e t  out from England on A p r i l  14th  
1792 c a rr y in g  275 men women and c h i ld r e n *  ^he men were 
m o st ly  o f  the type a lre a d y  m entioned as deemed s u i ta b le  
fo r  the ^u inea  Coast* There was a good d e a l  o f  d i s ­
s e n s io n  on route  so th a t  o n ly  96 seem e v e n t u a l ly  to  have 
landed  on Bulama* They a r r iv e d  on May 19 th  and s e t  to^  
t o  h u i ld  a stockade where th e y  cou ld  l i v e  w hile  s t a r t in g  
t h e i r  fa rm s .
They were a t ta c k e d  hy the  n a t i v e s ,  th ere  were de­
s e r t i o n s ,  f i g h t s  and a c c id e n t s  h u t ,  hav in g  landed at 
the  b e g in n in g  o f  the M alaria sea so n  the  b ig g e s t  enemy o f  
a l l  was m a la r ia .  There was a shortage of m edicine and 
a lth o u gh  cinchona was i n  g e n e r a l  use as a c u r a t iv e  a t  
^kat t im e , I  cou ld  f i n d  no m ention of i t  i n  C apt.
Beaver f s hook.
I t  i s  d i f f i c u l t  from the n a r r a t iv e  t o  he c e r t a i n
Of th e  course o f  the s i c k n e s s  or to  he sure o f  f i g u r e s  
* *  n a .e s .  su d d e n l .  appear or d laappear ^  ^  ^  _
t io n e d  a g a in  hut the f o l lo w in g  appears t o  have been the
- 7 -
sequence o f  e v e n ts :  -
June 1 7 9 2 . ^ a r ty  la n d ed , 50 pen, 18 women, 28 c h i ld r e n
Ju ly  44 men, 10 women and 24 c h i ld r e n  w e l l
4  " 3  M " 24 11 s i c k  w ith  f e v e r .
During^ i n  su ccess io n ^ A u g u st,  S e p t . ,  O c t . ,  and November 
9 , 9 , 7  and 1 0  d ie d  o f  f e v e r .  In the  Journal a t  th e  end
o f  November i s  n o ted  "Today i s  remarkable in  t h a t  every
s in g le  p erso n  i s  s ick "  . By th e  end of December, 
another 13 had d ie d  o f  Fever and the s t a t e  was 
W ell 2 men 0  women 2 c h i ld r e n
S ic k  7 " 1 woman 1 c h i ld
During January 1793 another death  from Fever i s  
r e c o r d e d .  ^here were two more in  June and one in  
Septem ber. In  October the 9 su r v iv o r s  were e v a c u a te d .
L in d  (1777) (6 ) s t a t e s  t h a t  s in c e  the l a s t  e d i ­
t i o n  o f  h i s  "Essay on the  D is e a s e s  i n c i d e n t a l  to  Euro­
peans in  Hot ^ l im a te s  -  -  11 "Ships o f  war on th e  
Guinea S t a t i o n  are ordered t o  be su p p lie d  w ith  a la rg e  
q u a n t i ty  of th e  bark (Cinchona) in  powder form, t o  be 
i s s u e d  o c c a s io n a l ly  t o  th o se  who were s e n t  i n  b o a ts  up 
r i v e r s ,  and on sh ore" .
Durand, (7) who was th e  French Governor o f  S t  
L o u is ,  s t a t e s  th a t  during h i s  p e r io d  o f  o f f i c e  i n  Sene­
g a l  from 1785 t o  1787, i t  was u s u a l  t o  d r in k  f a s t i n g  
a j l i t t l e  brandy in  which the bark had been  in fu s e d ,  in  
order t o  guard a g a in s t  f e v e r .  Matthews (8 ) recommends 
f i r e s  and the bark as the b e s t  p r e v e n t i t i v e s  a g a in s t  
f e v e r s .
$o t h a t ,  w h ile  the  use o f  c inchona a s  a preven-  
t i t i v e  'was b e g in n in g  t o  be r e a l i s e d  th e  d i s a s t e r o u s  
Bulama e x p e d i t io n  was w ith ou t the drug even  fo r  tr e a tn e n t .
—  The N in e teen th  C entury .
In 1803, Mungo 3?ark (9) to ok  a p arty  o f  f o r t y  four
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Europeans on h i s  second journey t o  tra c e  the course of 
*
th e  N iger ia  In c lu d ed  were L ieu t#  Martyn and t h i r t y  
f i v e  s o l d i e r s  from ^ ort Goree who had been induced  
t o  v o lu n te e r  on promise o f  d isch arge  when th ey  r e ­
tu r n e d .  They  l e f t  Gambia on A p r i l  26th  1805 
t r a v e l l i n g  r ig h t  on through the r a in y  se a so n .  By 
November 1 7 th , on ly  three  s o l d i e r s ,  L ie u t  Martyn 
and Mungo Park were l e f t  a l i v e .  I t  i s  im p o ss ib le  
t o  be c e r t a i n  from the d ia r y  how many o f  the t h i r t y  
two d eath s were due to  m alar ia , but probab ly  w e l l  
over h a l f  were so ca u sed .
In 1818, the shocking ch o ice  was made of S t  
Mary*s I s la n d  at the mouth o f  the Gambia ^ iv e r  for  
the M i l i t a r y  P o st  w hich e v e n tu a l ly  became B ath u rst  
(Gray 10) . ^he cen tre  of the i s la n d  i s  below  
sp r in g  t id e  l e v e l  end nowhere i s  th e re  more than  
18 in c h e s  above t h a t  l e v e l .  The p o s t  was f i r s t  
g a r r iso n e d  by the ^ o y a l A fr ic a n  Corps o f f i c e r e d  
l a r g e l y  by v e te r a n s  of the P e n in su la r  War. ‘^he men 
were as  u s u a l  m i l i t a r y  o f fe n d e r s  from home u n i t s .
In May 1825, a c o n t in g e n t  o f 199 European s o l ­
d i e r s  a r r iv e d  at B a th u rs t  as th ere  was tr o u b le  w ith  
the p eop le  o f  Barra which l i e s  on the  o p p osite  bank 
of the mouth o f  the E iver  Gambia. Owing t o  la ck  o f  
accommodation on ly  108 were landed  and the rem aining  
91 were l e f t  aboard the t r a n s p o r t .  S ic k n e s s  soon  
appeared in  th o se  la n d ed . The M i l i t a r y  H o s p i t a l  had  
on ly  accommodation fo r  s i x t y  or se v e n ty  p a t i e n t s  and 
the number o f  s i c k  was such th a t  ffa t  one time th e y  
were so numerous th a t  I t  became n e c e s s a r y  t o  p lace  
them In the g a l l e r i e s .  (The b u i ld in g  of h o s p i t a l  i s  
s t i l l  e x ta n t  in  B ath u rst  and the * g a l l e r i e s *  are out-  
aide b a l c o n i e s . )  By S e p t .  27 th , 87 o f  the 168 were dead
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There had heen  no s ic k n e s s  in  the t r a n s p o r t  h u t the  
91 were now lan d ed  as th e r e  was of course hy t h i s  tim e,  
ample accommodation in  the b a r r a ck s .  By December 2 1 s t ,
73 more were dead. Only t h i r t y  nine a l iv e  was a heavy  
p r ic e  t o  pay fo r  lan d in g  in  th g r a in y  se a so n .  To 
r e p la c e  the c a s u a l t i e s ,  another 200 men a r r iv ed  in  May 
of the f o l lo w in g  year (1826) -  May seems t o  have heen  
a f a v o u r i t e  time f o r  lan d in g  newcomers t o  West A f r i c a . %
^hen G eneral S ir  N e i l  Campbell v i s i t e d  the H o sp ita l  
i n  A ig u st  1826, he found th ere  93 of a t o t a l  s tr e n g th  
o f  116 w hite  s o l d i e r s .  Between June 2 1 s t  and Sept •
2 1 s t  in  th a t  y e a r ,  n in e ty  e ig h t  men d ie d .  E ig h teen
men d ie d  in  the fo l lo w in g  th r e e  months and o f  the s u r v i -  
33
v o r ^ w e r e  perm anently  u n f i t  fo r  fu r th e r  s e r v i c e .  In  
J u ly  1827 when 276 o f  the o r ig in a l  399 men had die^ i t  
was d e c id e d  th a t  B athurst was not s u i t a b le  for  white  
t r o o p s .
I t  i s  very  d i f f i c u l t  t o  separate  y e llo w  fe v e r  from  
m a la r ia  i n  t h i s  e p id e m ic .  But from m ention o f  r e p e a te d
a t t a c k s  and non-vom iting  c a s e s  i t  would appear t h a t
a t  l e a s t  h a l f ’ o f the s ic k n e s s  was due t o  m a la r ia .
Dr 'B a r r y , In sp ec to r  o f  H o s p i ta l s  in  West A f r i c a  i s  
quoted as  f o l lo w s  hy Boyle (1 1 ) s -  In  1822, tw e lve  white  
s e r g e a n ts  were brought from the I s l e  o f  W ight. ^11 were 
men o f  good ch a r a cter  and were accompanied hy t h e i r  
f a m i l i e s .  Every  in d iv id u a l  was a t ta c k e d  w ith  fe v e r  i n  
a few weeks -  e ig h t  d ie d  -  and on ly  one -  the s e r g e a n t-
major -  appears at p r e s e n t  f i t  f o r  d u ty .  ±he c o n s t i t u ­
t i o n s  o f  the th ree  o th e r s  are in  such a s h a t t e r e d  s t a t e  
th a t  p l a i n l y  i n d ic a t e s  an advanced s t a t e  of v i s c e r a l  d i s ­
e a s e .  ° i c k n e s s  and m o r t a l i t y  in  w ives  and c h i ld r e n  were 
n e a r ly  in  the same p r o p o r t io n . U Ahese  were d e f i n i t e l y  
c a s e s  o f  m a la r ia ,  fo r  e lsew h ere  in  the  r e p o r t ,  Ye n 0w 
^ever and " rem itta n t  fe v e r "  t o  which th e s e  i l l n e s s e s  are
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a t t r i b u t e  d, are c l e a r l y  d i f f e r e n t i a t e d *
B oyle  a l s o  q u otes  Mr l i d l i e ,  A cting S t a f f  Sur­
geon  in  Cape Coast C a s t le  in  a r e p o r t  in  1822 t o  Dr 
N ic h o l ,  C h ie f  Surgeon in  SierrsljLe one (Mr rii d l i e  was 
k i l l e d  by the s id e  of S ir  C harles  McCarthey i n  the  
f i r s t  A shsntee war in  the f o l lo w in g  year) • T id l i e  says  
t h a t  sm a ll  d r a f t s  o f  s o l d i e r s  who a r r iv e d  a t  Cape '“‘o a st  
C a s t le  were a t ta c k e d  a s  fo l lo w s :  -
Year* No* in  P r a f t .  No* a t ta c k e d  N^* ^ ied*
1819 8  8 2
1820 4 4 4
1821 7 7 2
In 1826 , Mr* J .  B e l l ,  A ctin g  Surgeon t o  the  ^ o rces  
was q u e s t io n e d  by a member o f  the House of Commons 
Commission e n q u ir in g  i n t o  c o n d i t io n s  on the West Coast*
^e s a id  th a t  he a r r iv e d  on the  c o a s t  i n  1821, from then  
u n t i l  June 1826, there  had been in  Gambia 52 European 
r e s i d e n t s  o f  whom 13 had died* He had serv ed  on the  
Gold Goast and s t a t e d  th a t  11 On the ^hld th ere  i s
no r e c o r d  o f  the year in  which Europeans are exempt from  
bein g  a t ta c k e d  w ith  the re  m itt  ant f e v e r  -  -  p a r t i c u l a r l y  
newcomers -  - M He had Hseen  s o l d i e r s  a t ta c k e d  a f t e r  
o n ly  tw e lv e  days in  Cape Coast*
^he same Surgeon B e l l  r e p o r t s  in  the o ld  l e t t e r  
book in  the  ’M il i ta r y  H o sp ita l  a t  Cape ^ o a s t  -  (quoted  
by S l l i s  (1 2 ) and Gray and Dochart (13)) because he 
surmises^ uf c r  th e  C o lo n ia l  Government, probab ly  not  
w ish in g  t o  t e r r i f y  i t s  European O f f i c i a l s ,  h as  never  
p u b lish e d  any s t a t i s t i c ^ '  -  th a t  two companies o f  w hite  
tr o o p s  a r r iv e d  from  the  Cape o f  G0od Hope in  A p r i l  
18 2 3 . Only one man rem ained a l iv e  in  December 1824*
A second detachment (number not s ta te d )  a r r iv e d  from  
the U n ited  Kingdom in  November 1823* E‘igHt were a l iv e  
by the end o f  1 8 2 4 . Of a t h i r d  detachment which a r r iv e d
l i ­
on the 1 2 th  March 1824 the g r e a te r  part had d ied  in  
th r ee  m onths. A- fo u r th  detachment landed  on March
2 0 th  and s i x  rem ained "by the end of the y e a r .  10 1  men
/
lan d ed  from H.M.S* ’T h et is*  on July  4 th ,  45 d ie d  w ith in  
a week o f  a r r i v a l .
Wives and "children w ere a l s o  brought o u t .  In  
October 1823, 42 women, and 67 c h i ld r e n  a r r iv e d .
By December 1824 the 29 women and c h i ld r e n  su rv iv in g  
had t o  be sen t  to  ^ngland to  save t h e ir  l i v e s .
^here i s  l i t t l e  doubt th a t  a s u b s t a n t ia l  part o f  
t h i s  m o r ta l i t y  a l s o  was caused by y e llo w  f e v e r  but from  
the d e s c r i p t io n  o f  peop le  b e in g  i l l  fo r  many days and 
th e n  r e c o v e r in g ,  th e re  i s  no doubt th a t  m alaria  p lay ed  
aSpiajor p a r t .  Surgeon B e l l  co n c lu d es  h i s  r e p o r t  a s  
f  o llow ss  -
*The d e s t r u c t io n  o f  l i f e  th a t  has taken p la c e  
ought t o  p rev en t  any more ^Tiropean women and c h i ld r e n  
b e in g  sen t  out -  -  I  s i n c e r e l y  hope t h a t  I  s h a l l  never  
r e w i t n e s s  th e  many t r y in g  s i g h t s  I  have done t h i s  year  
i n  b e h o ld in g  the fa th e r  and fou r  or f i v e  c h i ld r e n  l a i d  
up w ith  f e v e r  in  a sm a ll  h o v e l  o f  a p l a c e ,  t o t a l l y  
h e l p l e s s  t o  each o ther  and g r a d u a l ly  dy ing  w ith ou t my 
b e in g  able  t o  m it ig a te  t h e i r  s u f f e r in g s  even  in  a sm all  
d e g r e e .” I t  was t h i s  d i s a s t e r  t o  tr o o p s  and t h e ir  
f a m i l i e s  which l e d  t o  the Commission o f  Enquiry in  1826  
t o  which Mr. B e l l  made the r e p l i e s  quoted e a r l i e r .
I t  may have been n o te d ,  th a t  in  r e f e r e n c e s  t o  the  
f i r s t  q u arter  of th e  19th  C entury, no m ention  i s  made 
of C inchina  Bark. I h i s  was l a r g e l y  due t o  th e  in f lu e n c e  
o f  Dr James Johnson (14) who had p r a c t i s e d  In C a lc u tta  
and who l o s t  ajpatient a f t e r  t r e a t in g  w ith  c inchona but 
cured another w ith  mercury and b le e d in g .  In 1812, he 
r e t i r e d  t o  England and wrote a t e x t  book on t r o p i c a l  
m edicine which was im m ed iate ly  s u c c e s s f u l  and rsa  through
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many e d i t io n s *  He condemned e n t i r e l y  the use of
Cinchona B ark .
^he Landor b r o th e r s ,  ^ ich a rd  and George (15)
r e c o r d  i n  1829 th a t  S ir  John Webb a r e c o g n is e d  a u th o r ity
recommended them t o  take 2 -4  g r a in s  o f  qu in ine sur-
phate e v er y  s i x  hours as  a s tr e n g th sn e r  a f t e r  fe v e r  
and d y s e n te r y ,  ^ h is  may be s a id  t o  r ep re sen t  th e
a t t i t u d e  towards qu in ine a t  th a t  t im e .
In ^ugust 1826, tw en ty  of the crew of H.M.S.
1North Star* were d e t a i l e d  t o  work in  b o a ts  in  the 
S ie r r a  Leone H^ver. i'hey a l l  took  wine and bark w ith  
the e x c e p t io n  o f  L ie u t  B ou ltb ee  R .N . who d e c l in e d  t o  
take the drug . Hq wa3 th e  o n ly  one who c o n tr a c te d  
f e v e r .  ^ h is  i s  t y p i c a l  o f  many accou n ts  c o lb c te d  
by burgeon Alexander B ryson (16) who made a long r e ­
p o r t  i n  1 847 . He r e c o r d s  a s e r i e s  o f  outbreaks o f  
m a la r ia  in  s a i l o r s  and m arines e s p e c i a l l y  in  the  
boat crews who went on i s o l a t e d  m is s io n s  up sm all r i ­
v e r s  and c re ek s  i n  sea rch  of s l a v e r s .  *^ e c o v er s  the  
whole o f  the c o a s t  from the Shebro ^ iv e r  i n  ^ ie r r a  
Leone t o  the O il  H iv e r s  in  C alabar, and g i v e s  many 
in s t a n c e s  of the p r e v e n t i t i v e  a c t io n  o f  Q u in in e . Hq 
summarizes by sa y in g , flthe in tr o d u c t io n  o f  qu in ine a s  
a p r e v e n t i t i v e  o f  f e v e r  h as  net o n ly  reduced the  num­
ber o f  f e b r i l e  a t ta c k s  but has  l e s s e n e d  the s e v e r i t y  
o f  those  th a t  do occur and th u s  the m o r t a l i t y  h as  been  
red u ced  t o  a l e v e l  which d oes  not m a t e r ia l ly  e x c e e d  
th e  death  r a te  from f e v e r  on some more h e a l t h y  s t a t i o n s . ” 
Bryson i s  q u ite  d e f i n i t e  i n  p r e fe r r in g  qu inine t o  
f,th e  bark” and in  i n s i s t i n g  th a t  i t  should  be taken  
fo r  at l e a s t  fo u r te e n  days a f t e r  le a v in g  the i n f e c t e d  
are a .
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About t h i s  t im e ,  s tren u ou s e f f o r t s  were being  
made by the f ioya l Niger Company t o  in c r e a se  i t s  
tra d e  b y  d e a l in g  d i r e c t  w i t h  the t r i b e s  producing palm 
o i l  f u r th e r  up th e  N ig e r .  In  1837, McGregor L aird  
l e d  an laxped ition  of f o r t y  -^iropeans up the Ri v e r .
Quinine was not u sed  and o n ly  nine re tu rn ed  a l iv e  
(17) . Another e x p e d i t io n  up the  N iger i n  1841 under 
Capt T r o t te r  R .N . (18) was e q u a l ly  d i s a s t r o u s .  Of 
143 -Europeans, 43 d ie d  from fe v e r  and on ly  9 were 
f i t  a t the end of the  e x p e d i t io n .  Rg a in  qu in ine  
was not u s e d .
I t  would appear th en  t h a t  the e x c e l l e n t  a£*toe ev/l0Ertce
£ou _etre '0  SY
o f  Bryson was n e g le c t e d  fo r  many y e a r s .
u oon, however, the  v a lu e  o f  Quinine came t o  be 
r e a l i s e d  a g a in  and the f i n a l  blow was (or should  
have been) d e a l t  t o  the d ou b ters  by the happenings  
i n  the S c i e n t i f i c  E x p e d it io n  up the  Niger l e d  by  
Surge on W.B. B a ik ie  in  1854 (19) • As soon as the  
bar a t  the  mouth of th e  R iver  was c r o s s e d ,  each  
^nir ope an took 6 - 8  g r a in s  of qu in ine d a i l y .  A fte r  
fou r  months up the Ri v e r ,  a l l  the Bup0peans were 
w e l l  w ith  t h e e  x c e p t io n  o f  one o f  th e  second mates  
who had r e f u s e d  t o  take the drug. Re had sev ere  
a t t a c k s  o f  f e v e r ,  accompanied by d e l ir iu m , fo r  h i s  
head had to  be shave A, w h ile  in  a d d i t io n  t o  q u in in e ,  
he r e q u ir e d  s e d a t iv e s  and s u d o r i f i c  s .  {H utch inson  
(20) .  '
^hese r e s u l t s ,  shewing th e  b e n e f i t  o f  prophy­
l a c t i c  qu in ine  were confirm ed by many Naval ^urgeons.  
Eames (21) found th a t  qx in in e  g r e a t l y  reduced the 
in c id e n c e  o f  m a lar ia  in  h i s  sh ip  o p era tin g  in  m alar ious  
c r e e k s .  he drug was g iv e n  d a i l y  on parade and In  
one y e a r ,  18 g a l lo n s  of rum were used  as a d i l u e n t .
Eames a l s o  r e c o g n is e d  th a t  quinine does not l o s e  i t s  
P r o p h y la c t ic  q u a l i t i e s  in  any degree  by long con-
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t i m e d  a d m in is t r a t io n .  I t  i s  very  remarkable how 
much e a r l i e r ,  th e  p r o p h y la c t ic  value o f  qu inine was 
r e c o g n is e d  hy Naval surgeons than hy Army or Gi v i l  
d o c t o r s .  Presum ably, having  the opp ortu n ity  of having  
the crew alw ays under t h e i r  eye and in  a way a 1 c lo s e d  
community* en a b led  them t o  form Im p ress ion s and c o l ­
l e c t  s t a t i s t i c s  more e a s i l y .
At t h i s  s ta g e ,  i t  i s  w e l l  t o  quote R ichard Burton  
( 2 2 ) th a t  p ic tu resq u e  f ig u r e  born two c e n t u r i e s  a f t e r  
h i s  f i t t i n g  p e r io d ,  th a t  in s a t i a b le  e x p lo r e r  whose 
r e p u t a t io n  s u f f e r e d  so much from h i s  be in g  so  out­
spoken and from h av in g  as a p o lo g i s t  a to o  adoring w i f e .  
B urton  i s  a lways worth read in g  on m ed ica l m atters  
f o r  he i s  observant and h on est  in  h i s  o p in io n s .
T a lk in g  of the Gambia i n  1862 he says Mas u s u a l  in  
A f r ic a ,  th e  most dangerous p er io d  i s  during the drying  
up o f  the w a t e r s ,  when v e g e to -a n im a l  m atter d e p o s i te d  
i n  swamps and h o l lo w s  by the r a in ,  i s  d i s t i l l e d  in t o  
i t s  m iasm a.” ,fUnder charge of Dr M artin, I  v i s i t e d  the 
M il i t a r y  H o s p ita l  ( in  Hath u r s t )  on the west o f the 
town, c lo s e  to  the swamp. '^he p la ce  i s  murderous.
There i s  a s ic k  ward on the ground f l o o r i  -  one n ig h t  
on the  ground f l o o r  i s  c e r t a i n  f e v e r  In most p a r ts  o f  
T r o p ic a l  A fr ic a  -  and th a t  ground f l o o r  i s ,  l ik e  the  
l a t r i n e  and other  o f f i c e s  f r e q u e n t ly  under w a te r .  -  -  -  
the  beds are crowded to g e t h e r ,  each  p a t i e n t  having  800 ,  
w hereas 2 0 0 0  cub ic  f e e t  o f  a ir  sh ou ld  be the minimum.
h i s  c a u t io n  of a h o s p i t a l  i s  b u i l t  t o  accommodate 
5 2 .  When I  v i s i t e d  i t  th ere  were e ig h t e e n  f e v e r  and 
d y se n te r y  ca ses  -  -  -  I  w as not a s to n is h e d  a f t e r  go ing  
the  rounds t o  hear of 92 d eaths out of 96 ad m iss ion s  
and at t im es  *E1 ^omito* * Improves o ff*  every b od y”.
At Cape S t  % ry  he w r i t e s  f,A wonderment s i e z e d  me, 
how lo n g  w i l l  i t  be b e fo re  th e  Europeans o f  the s e t t l e -
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ment remove t o  i t  e n  m a s se ? 11 We can  now answer h i s  
q u e s t i o n .  I n  March 1945, the  S e c r e t a r y  of S t a t e  f o r  
the  C o l o n i e s  i n  r e p l y  to  a q u e s t i o n  i n  P a r l i a m e n t  a s  
t o  the  p r o b a b i l i t y  of  such a move and w he ther  many 
A f r i c a n s  would have  t o  be r e s e t t l e d  r e p l i e d  t o  the
f
e f f e c t  t h a t  th e  p l a n s  were n o t  a t  a s u f f i c i e n t l y  ad­
v a n c e d  s t a t e  t o  p e r m i t  o f  an answer t o  t h a t  q u e s t i o n .
As m e n t io n e d  befbre,  th e  r,c a u t i o n  o f  a h o s p i t a l * 1 i s  
s t i l l  u s e d  a s  E uropean  f l a t s *
I n  the  A s h a n t i  Campaign of  1863, abou t  two ©ompanies 
o f  West I n d i a n  t r o o p s  who were e x p e c t e d  t o  s t a n d  th e  
c l i m a t e  b e t t e r  t h a n  E u ro p e a n s ,  w i th  a h a n d f u l  o f  w h i t e  
O f f i c e r s ,  camped on the  P ra h  R i v e r  w a i t i n g  f o r  an 
A s h a n t i  a t t a c k .  When the  r a i n s  came th ey  began  t o  
have  so much f e v e r  t h a t  t h e y  h a d  t o  be w i th d raw n .
The A s h a n t i s  -knowing the  i l l s  t h a t  b e f a l l  an army i n
I
t h e  b u sh  d u r in g  the  wet s e a s o n ,  f o l l o w e d  s u i t *  The 
A s h a n t i s  say  t h a t  when t h e i r  j^ i^Kwaku Dua h e a r d  o f  
t h e  ^ r i t i s h  w i t h d r a w a l  he s a i d  *The White|man b r i n g s  
h i s  cannon t o  the  b u s h .  But the  bush  i s  s t r o n g e r  t h a n  
th e  cannon* • While th e  t r o o p s  f rom Cape C o a s t  were 
encamped on the P r a h ,  128 men from  H.M.S.  f R a t t l e  snake 1 
and 13 f rom  H.M.S. ’Ranger* were b r o u g h t  a sh o re  t o  g a r ­
r i s o n  Cape C o a s t  ^ a s t l e  • H a l f  o f  them were s i c k  w i t h  
f e v e r  i n  a month (23) .
The A s h a n t i  Campaign of  1873-1874  was p l a n n e d  w i th  
g r e a t  c a re  t o  e n s u re  t h a t  i t  would  b e g i n  and i f  p o s s i b l e  
f i n i s h  i n  the  d r y  s e a s o n  and t h a t  E u ro p ea n  t r o o p s  would 
be a sh o re  f o r  the  l e a s t  p o s s i b l e  t i m e .  These two o b j e c t s  
were a c h i e v e d ,  b u t  s i c k n e s s  f rom  a l l  c a u s e s  was n e v e r t h e ­
l e s s  a p p a l l i n g ,  and th e  amount o f  m a l a r i a  showed beyond 
any doub t  t h a t  th e  t e rm  *h e a l t h y  season* was o n ly  one o f  
d e g r e e .  The m e d ic a l  p l a n n i n g  was by Deputy  S u rg e o n -
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G eneral Home V .C .,  C .B . who was in v a l id e d  e a r ly  in  the  
campaign and the carry in g  out of h i s  p lan s f e l l  t o  Surgeon  
Mai)or Me Kinnon C .B . H is accou n t, and the f i g u r e s  
g iv e n  by Dr Stam ford Mooref O f f ic e r  i n  Charge of the  
S t a t i s t i c a l  Department are quoted by  Crooks (23) and 
Brackenbury(24) •
During t h i s  sh o r t  campaign under General S ir  Gar­
net  ^ o l e s e ly ,  the  B r i t i s h  tr o o p s  were o n ly  ashore fo r  
about 7-J- weeks in  December, January and February. The 
tr o o p s  w e re j-
Army. 23rd Regt o f  Root
42nd (H ighland) R e g t .  1578 N.C.Of s
and me n .
Naval Brigade 552 N .C .0 ! s
and men.
The f o l lo w in g  t a b le  g i v e s  the  amount o f  s ic k n e s s  
which occurred  in  th e se  tro o p s  over th a t  sh ort p e r io d .
U N I T
R a t io s  per 1000 per R a t io s  pe r lOOOper
p e r io d . annum •
T o ta l
S ic k .
Malaria T o ta l  
S i c k .
M alaria
23rd Regt 1037 314 6222 1884
42nd Regt 690 423 4140 2538
R i f l e  Bde *. 770 569 4620 3414
Naval Bde . h 952 536 3216 1798
I t  i s  r e a l i s e d  th a t  the  r a t i o s  per 1000 per annum 
most m is le a d in g ,  as much of the s i c k n e s s  would occur  
i n  the e a r ly  m onths. They are in c lu d e d  because they  
are so g iv e n  in  the o r ig i n a l  r e p o r t .  D eaths from s i c k ­
n e s s  were v e ry  few  ^ probab ly  not more than  f i v e  in  a l l .  
T h is  i s  p rob ab ly , in  the case  o f  m a la r ia ,  because o f  
q u in in e ,  which though not u sed  as a s u p p r e s s iv e ,  was u sed  
in  t r e a tm e n t .  The p r o p o r t io n s  in v a l id e d  to  U n ite d  King­
dom a f t e r  the campaign were am azingly  h ig h ,  so h igh  
th a t  i t  must have been the  p o l i c y  t o  g e t  away a t  once 
a l l  who were n o t  p r o g r e s s in g  q u ic k ly .  Gf th e |to ta l  
s tr e n g th  o f  the Army U n its  43/io were in v a l id e d ;  o f  the  
Naval Brigade 39^>.
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In  th e  A sh an ti  campaign o f  1900, qu in ine  Or 
V was taken d a i l y  by a l l  ranks o f  th e  r e l i e v i n g  
f o r c e  (Arm itage and Montenaro ( 2 5 ) ) .  One o f  th e  
o f f i c e r s  r e l a t e s  th a t  he d id  not ta k e  qu in ine  u n t i l  
he had had an a t ta c k  o f  m a la r ia ,  whereas v e r y  few o f  
h i s  f e l l o w  o f f i c e r s  were a f f e c t e d .  He took  i t  
t h e r e a f t e r  and had no fu r t h e r  a t t a c k s .  The campaign 
l a s t e d  seven months and during th a t  t im e, in  a t o t a l  
European s t r e n g t h  o f  152  th e r e  were 80 ad m iss ion s  to  
h o s p i t a l  f o r  m a la r ia  and two d ea th s  from th e  e f f e c t  
o f  m a la r ia .  Of 53  i n v a l i d i n g s  tw e lv e  were from 
th e  e f f e c t  o f  m a lar ia .
Of th e  p e r io d  between 1900 and the  outbreak  o f  
t h e  F i r s t  ^ o r ld  War, I can c o l l e c t  no in fo r m a tio n .
No doubt th e  r e p o r t s  are  in  th e  War O f f ic e  A rch iv es  
b u t I  have n o t  c o n s id e r e d  i t  j u s t i f i a b l e  to  a sk  f o r  
them to  be lo o k e d  out under p r e s e n t  c ir cu m sta n c es .
L ie u t .  C.E. P o l lo c k  R.A.M.G. (1915 in  M edica l  
R eferen ce  L i s t )  showed th a t  th e r e  was a g r e a t  in c r e a s e  
o f  m a la r ia  on m o b i l i s a t io n  at th e  b e g in n in g  o f  th e  
l a s t  war in  Im p er ia l  Troops s t a t io n e d  in  Freetown.
T h is  was a t t r ib u t e d  alm ost e n t i r e l y  to  th e  troops* 
b e in g  s t a t io n e d  in  f o r t s  and gun emplacements in  
m a la r io u s  s p o t s .  In subsequent c h a p te r s ,  i t  w i l l  , 
be dem onstrated th a t  t h i s  o ccu rred  p r e c i s e l y  in  th e  
same wa£ on. th e  outbreak o f  th e  p r e se n t  war.
In th e  p r e - F ir s t  World War p e r io d  th e r e  were 
ap p a ren tly  about 280  to  300 European Troops in  S ie r r a  
Leone, alm ost e n t i r e l y  Ko y a l  A r t i l l e r y  and ^ o ya l  
E n g in eers . They l i v e d  m ain ly  in  Tower H i l l  and 
o th er  r e l a t i v e l y  w e l l  s i t e d  B arracks. I t  seems t o  
have been th e  o p in io n  t h a t ,  f o r  p r a c t i c a l  p u rp o se s ,
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t h e s e  b arrack s  were m alaria  f r e e .  C e r t a in ly  
th e y  were not by any means s a f e  p la c e s  by the  
b e g in n in g  o f  t h i s  war, and I doubt whether th e y  
have ever  been much b e t t e r ,  y e t  they  undoubtedly  
were r e l a t i v e l y  h e a lth y .  S u p p r e ss iv e s  were not 
tak en  d u r in g  t h i s  p e r io d .
On m o b i l i s a t io n ,  in  1914, th e  tro o p s  manned 
th e  v a r io u s  f o r t s  and casem ents which p r o te c t e d  
t h e  harbour. They were th en  g iv en  15 gran s o fA
q u in in e  every  F r id a y  and Saturday. The e f f e c t s  
o f  th e  qu in ine  in  such d o ses  were severe# There  
was much d i z z i n e s s  and d e a fn e ss  w h ile  many were 
shaky and n ot f i t  f o r  duty f o r  some hours a f t e r ­
wards. The dose was th e r e fo r e  reduced in  Sep­
tember to  10  g r a i n s  on F r id a ys  and Saturdays.
The r e l a t i v e  in c id e n c e  o f  m alaria  in  the  
year o f  M o b i l i s a t io n  and in  th e  p reced in g  year  
were a s  f o l lo w s * -
Average Admis- R a t io s  
S tr en g th  s i o n s  per  
Mala- 1000 
r i a  per
___________________Annum.
*
Aug. 1 s t  1913 -  Jan 31 1914 291 68 467
Aug 1 s t  1914 -  Jan 31  1915 271 393 2900
On a n a ly s in g  h i s  c a s e s ,  P o i lo c k  shewed th a t  th e  
f a c t o r  o f  l e n g t h  o f  s ta y  in  th e  command was r e l a t i v e ­
l y  umimportant in  comparison w ith  th e  p la c e  in  which  
th e  man l i v e d  and worked. He e s t im a t e s  th a t  about 
19$  j u s t  d id  not g e t  m a la r ia ,  or  r a th e r  d id  not g e t  
a t t a c k s  o f  m a la r ia  s u f f i c i e n t  to  warrant adm ission  to  
h o s p i t a l  f o r  H a c e r t a in  number o f  th e s e  ’ apparent  
immunes1 have a l s o  had m ild  a t t a c k s  o f  f e v e r 11*
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P o l l o c k  c o n c lu d e s  by condemning qu in in e  as  a 
s u p p r e s s iv e .  I t  i s  q u ite  e x tr a o rd in a r y  how lo a t h  
d o c to r s  have been to  a ccep t  th a t  f i v e  g r a in s  o f  
q u in in e  d a i l y ,  w h ile  by no means a p e r f e c t  suppres­
s i v e ,  f a r  l e s s  a p r o p h y la c t i c ,  does cu t down th e  
m a la r ia  a t t a c k  r a te  by a t  l e a s t  60%. T h is  had 
been known and a p p r e c ia te d  in  th e  Navy f o r  about 
f i f t y  y e a r s .
I  cannot ge t  any s t a t i s t i c a l  d a ta  whatever  
about th e  Campaigns in  lo g o la n d  and Cameroons 191U * 
1916. T hese e x p e d i t io n s  were conducted e n t i r e l y  by  
th e  Royal V/est A fr ic a n  f r o n t i e r  F o r c e ,  having Euro­
pean O f f i c e r s  and Non-commistoned O f f i c e r s .  In  
th e  O f f i c i a l  H is to r y  o f  th e  Great War, m ention i s  
f r e q u e n t ly  made o f  s ic k n e s s  due to  m alaria  and o f  
l e a v in g  ’dumps* o f  s i c k  men to  be a tten d e d  by Me­
d i c a l  O f f i c e r s ,  f o r  t h e r e  were no H o s p i ta l s  w ith  
th e  e x p e d it io n .  By th e  end o f  each campaign, th e  
Germans, la c k in g  m ed ica l s u p p l ie s  were in  a v e ry  
much worse s t a t e  w ith  f e v e r  than were our own 
t r o o p s  and i t  i s  s i g n i f i c a n t  th a t  in  the surrender  
term s was a c la u s e  p rom ising  th a t  Germans would not 
be kept p r i s o n e r  in  West A fr ic a ,  but would be removed
w ith  a l l  speed to  a more h e a lth y  c l im a te .
In  th e  in te r -w a r  p e r io d  th e  k.*V.A.F.F. was, as 
a C o l o n i a l  F orce , in  th e  m ed ica l  care  o f  th e  C o lo n ia l  
M edical S e r v ic e .  The Europeans v/ere c la s s e d  f o r  th e  
purpose o f  a l l  s t a t i s t i c s  a s  Government O f f i c i a l s  
and t h e i r  h e a l t h  r ec o rd s  are not sep ara ted  in  any Me­
d i c a l  Department F e p o r ts .  I  have r e fe r r e d  in  th e
s e c t i o n s  on each c o lo n y  t o  th e  a v a i la b l e  in fo r m a tio n
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as  t o  th e  h e a l t h  o f  C i v i l i a n  O f f i c i a l s  in  th e  
in te r -w a r  years*   ^ f e e l  t h a t  th e  h e a l t h  o f  th e
C i v i l i a n  O f f i c i a l s  was probably v e ry  s im i la r  to  th a t  
o f  th e  Troops a lth o u gh  th e  im p ress io n  o f  th e  C i v i l  
M ed ica l O f f i c e r s  i s  th a t  th e  tr o o p s  had much more 
m a la r ia .
In  th e  Chapter on S ie r r a  Leone, I  have g iv en  
th e  sca n ty  in fo r m a tio n  rem aining about m a la r ia  in  
t h e  Im p e r ia l  Troops o f  t h e  Freetown G arrison  f o r  
t h e  few  y e a r s  d u r in g  which a G arrison  was m a in ta in ed  
there*
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MALARIA DURING THE PRESBNg WAR#
CHAPTER I I
A±  INTRODUCTION AND OUTLINE OP EVENTS,
On the outbreak o f  war In 1939, l i t t l e  change was 
im m ed ia te ly  r e q u ir e d  In West A fr ica *  The f u n c t io n  
of the ^ o y a l  W e s t  A fr ic a n  F r o n t ie r  ^orce (R .W .A .F.F .)  
was a lm ost e x a c t l y  as i t  had b e e n  in  1914 -  t o  p o l i c e  
the c o l o n i e s  i n  an emergency and t o  form a cadre in  
each co lo n y  on which a sm all fo rc e  of a l l  arms cou ld  
be b u i l t  for  the p r o t e c t i o n  of the c o lo n y .  The 
R.W ,A.F#F# was brought up t o  s tr e n g th  by r e c a l l i n g  the  
B r i t i s h  O f f ic e r s  and N.G.Of s (B .N .C .O f s) who were on 
fu r lo u g h  in  the u n i te d  Kingdom and by c a l l in g  up th e  
r e s e r v e  o f f i c e r s  and B.N.C.O s who were norm ally  r e ­
s id e n t  i n  the  c o lo n y ,  and who c a r r ie d  out Annual 
t r a in in g  w ith  the R .W .A .F.F . much as  d id  Supplemen­
ta r y  R e s e r v i s t s  in  B r i t a i n .  A few  e x tr a  O f f ic e r s  and
B .N .C .D f s from the U n ited  Kingdom com pleted  the Euro­
pean p e r s o n n e l .
The f i r s t  marked in c r e a s e  In s tr e n g th  fo l lo w e d  
the u n s u c c e s s f u l  e x p e d i t io n  to  Dakar, fo r  the fo rc e  
c a r r ie d  on 'and la n d ed  in  S ie r r a  L eone. The R .W .A .F.F . 
now began to  e xpand i n  order t h a t  a more adequate de­
fen ce  cou ld  be o f f e r e d  t o  p o s s i b l e  in v a s io n  from b a s e s  
on Vichy C o n tr o l le d  T e r r i t o r y .  The i n e v i t a b le  tr o u b le  
was e x p e r ie n c e d  when la r g e  numbers of u n s a l t e d  European 
t ro o p s  were landed in  such a m alarious cou n try  a s  West 
A f r i c a .
Late i n  1940 a com plete  West African Brigade Group
went t o  E a st  A fr ic a  and serv ed  i n  the I t a l i a n  Campaign
t h e r e .  E xpansion  co n t in u ed , P io n eer  Companies went
O verseas and e v e n t u a l ly  8 1 s t  (W.A.) D iv i s io n  w ith  
a d d i t io n a l  tro o p s  went t o  I n d ia .  The 82nd (W.A.)
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D i v i s i o n  was su b seq u e n t ly  o r g a n ise d  and i t  to o  went 
t o  I n d ia ,  The Command i s  now m ainly  concerned w ith  
r e c r u i t i n g  and t r a in in g  d u t i e s  in  support o f th a t  over­
s e a s  F o r c e .  The r e a so n  fo r  g iv in g  t h i s  o u t l in e  , i s  t o  
make c l e a r ,  th a t  th e r e  h as  been  a b ig  tu r n -o v e r  and 
exposure t o  m a la r ia l  in fe c t io n ^  o f . Europeans ever  s in ce  
1940 . To a l e s s e r  e x te n t  t h i s  i s  s t i l l  g o in g  on, fo r  
i n  a d d i t io n  to  the normal s i n g le  tour fo r  -Europeans o f  
e ig h t e e n  months, the p o l i c y  i s  t o  supply  European r e ­
in fo r ce m en ts  from U n ited  Kingdom t o  West A fr ic a ,  t o  g e t  
them accustom ed t o  h a n d lin g  A fr ic a n  Troops here and then  
t o  d e sp a tch  them m ith  A fr ic a n  R ein forcem ents t o  In d ia  
and Burma.
F ig u r e s  b o th  o f  M alaria in c id e n c e  and of S tr e n g th s ,  
are very  incom plete  b e fo re  194 1 . At th a t  tim e, th e r e  
were few Army M edical U n i t s ,  the s i c k  b e in g  t r e a t e d  i n  
the  C o lo n ia l  H o sp ita ls  which wrere  w ith o u t  adequate s t a f f  
or la b o r a to r y  f a c i l i t i e s .  These M edical O f f i c e r s  cou ld  
not be e x p e c t e d  t o  keep such com plete r e c o r d s  as  have  
been  m ain ta in ed  su b seq u e n tly  by Army M edical U n i t s .  The 
method o f  computing and the accu racy  of the s t r e n g th s  
i s  d i s c u s s e d  b e lo w .
B* THE MALARIA PROBLEM IN WEST AFRICA*
1 .  Endemic M alaria  i n  the A fr ic a n  P o p u la t io n .
For p r a c t i c a l  purposes the  whole o f B r i t i s h  West 
A fr ic a  i s  a hyperendem ic zone as d e f in e d  by the C en tra l  
Committee fo r  th e  Study o f  M alaria i n  In d ia  whose 
c r i t e r i a  are a ccep ted  as s tan d ard . A hyperendemic zone 
i s  one where the sp le e n  r a t e s  i n  c h i ld r e n  are c o n s t a n t ly  
over 50$• There are a few l o c a l i z e d  a rea s  which by
e v id en ce  o f  the sp le e n  r a t e s  and the more d i r e c t  ev id en ce  
o f  Gametocyte r a t e s ,  would f a l l  under the d e f i n i t i o n  
o f  an area  o f  h ig h  e n d e m n ic ity 1' but th e y  are so  sm all
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and so  few as not t o  m a tter ,  the more e s p e c i a l l y  as  
th ey  are i n  s e m i-d e s e r t  s p a r e ly  p op u la ted  c o u n tr y .
The v a s t  m a jo r ity  o f  m a la r ia l  i n f e c t i o n  i s  by 
Plasmodium Faleiperum  the p a r a s i t e  o f M alignant Ter­
t i a n  M alaria , afchough the o th e r s  do occur and pro­
b a b ly  occur to  a g r e a t e r  e x te n t  than w i l l  be r e a l i z e d  
i f  the r o u t in e  la b o r a to r y  d ia g n o s i s  i s  based  on t h ic k  
f i lm s  o n ly .  There i s  probab ly  an in c r e a s in g  propor­
t i o n  o f  P . V ivax  and P .  M alariae i n f e c t i o n s  from h a s t  
t o  West a long  the C'oast. Any c o n t r o l l e d  work shows 
th e s e  plasm odiae t o  be much commoner in  S ie r r a  Tjeone 
th an  N ig e r ia  f o r  exam ple. There i s  a l s o  always more 
non P . Faleiperum  i n f e c t i o n  in  the la rg e  tow ns, pro­
b a b ly  due t o  the c o n s ta n t  r e - i n t r o d u c t i o n  of th e se  
s p e c i e s  by In d ian  and S y r ia n  t r a d e r s .  The f i g u r e s  
i n  the Anrmai  R eports o f  the H ealth  Departments which  
I  e x t r a c t e d  were so v a r ia b le  from year t o  year as  t o  
render i t  c e r t a i n  th a t  th e y  were not based  on m icros­
c o p ic  d i a g n o s i s .  I  am a ssu red  by s e v e r a l  P a t h o l o g i s t s  
i n  the C o lo n ia l  M edical S e r v ic e  th a t  B.T .  M alaria i s  
o f t e n  d ia gn o sed  and in c lu d e d  In re t u r n s ' be cause Mthe  
a t ta c k  was so  m ild  th a t  i t  must have been  b e n ig n *  II 
I  th e r e fo r e  r e f r a i n  from g iv in g  any exa m p les .
The d e c la r e d  f i g u r e s  fo r  In fa n t  M o r ta l i ty  in  A fr i ­
cans vary  from 300 t o  500 deaths per 1000 l i v e  b i r t h s .  
Most o b ser v er s  agree th a t  about h a l f  th a t  m o r t a l i t y  I s  
cau sed  by m a la r ia .  As m ight be e x p e c te d , in  l a t e r  
c h i ld h o o d , e v id en ce  o f  p r o t e c t iv e  r e a c t io n  i s  seen  i n  
the e n la r g e d  s p le e n s  and p a r a s i t e s  in  the b lo o d  of  
1 h e a l t h y 1 c h i ld r e n .  The very  la rg e  sp le e n s  o f  B .T .  
h i g h ly  endemic a rea s  are not s e e n .
One soon le a r n s  in  West A fr ic a  th a t  accord in g  t o  
c lim a te  and v e g e t a t io n  one can g u e s s  the s p le e n  r a t e s
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so  a c c u r a t e ly ,  t h a t  very l i t t l e  i s  t o  he g a in ed  in
sp le e n  exam in ation s  in  p r e l im in a r y  su r v e y s .  S im i la r ly ,
b lood  e x a m in a t io n s  always serve  m erely  as c o n f ir m a t io n
of what i s  s u sp e c te d  and co u ld  he a c c u r a te ly  e s t im a te d .
In fo rm a tio n  i s  h a d ly  r e q u ir e d  on the s e a s o n a l  and age
group v a r ia t i o n s  o f  the  gametOcyte r a t e s ; as much of
t h a t  a v a i la b l e  i s  c o n t r a d ic t o r y .  Note w i l l  he taken
o f l o c a l  en d em n ic ity  in  the Chapters on the in d iv id u a l
C o lo n ie s  where m alaria  in  S t a t io n s  i s  c o n s id e r e d .  *
The two p o in t s  which I  wish to  make th e r e fo r e  a t
t h i s  stage  are t h a t  P .  F alciparum  i s  t h e  on ly  type
My.
which i s  a s e r io u s  t r o u b le ,  and th a t  Irb- i s  fo r  p r a c t i c a l
/v
p u rp oses  hyperendemic everyw h ere .
2 .  The M osquito C a r r ie r s .  
a .  M osquito B r ee d in g .
Pz-Ates
The u s u a l  breed in g  o f  A. Gambiae and A . P unestus  
have long  been  known but there  have been c e r t a i n  ad­
v a n ces  during the  war and I s h a l l  m ention them In  
tu r n .
( i )  The more e x a c t  d e f i n i t i o n  o f  the  b reed in g  p la c e s  
of Anophe le  s "
Gambiae var me l a s .
Dr Muirhead Thomson, working fo r  the C o lo n ia l  
O ff ic e  i n  Freetown has c o r r e la t e d  the  type o f  v e g e ta ­
t i o n  in  mangrove swamps w ith  the degree of c o v er in g  
at each t id e  and the e c o l o g i c a l  20 n e s .  ^e p o in te d  . 
out th a t  the zone covered  c o m p le te ly  a t  ord in ary  t i d e s  
was the home o f  the red  mangrove Rhizophora and th a t  
the zone cov ered  o n ly  by the e x c e p t io n a l  t i d e s  was 
c o lo n iz e d  by the w hite  mangrove A v icen n ia  w h ile  s t i l l  
landward, the c o a s t  g r a s s  was a v a r i e t y  o f  
Faspalum. The b reed in g  p l a c e s  of var m elas In  s a l t  
and b r a c k ish  w ater were e s s e n t i a l l y  in  the  a v ic e n n ia  
orchards and swampy a rea s  o f  c o a s t  g r a s s .  G ilr o y  and
r e c e n t l y  confirm ed th e s e  f i n d in g s
Cliwatt (1944)
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ancl d e f in e d  th e  b r eed in g  zones in  g r e a te r  d e t a i l  in  
Lagos (C hapter V I ) .
Photographs 1 ,  2 , 3 and k show t h e s e  mangroves
/
and th e  c o a s t  g r a s s .  The a c tu a l  v a r i e t i e s  photo­
graphed are  White Mangrove, A v icen n ia  N i t a t a ,  Red Man­
g r o v e ,  L a g u n cu la r ia  Racemosa; and the  Coast C rass , P a s -  
palum Vaginatum.
There i s  l i t t l e  doubt th a t  A. Gambiae w i l l  breed  
i n  100$ sea  w ater  as has been dem onstrated by Muirhead 
Thomson and Ribbands and R obertson . The l a t e r  showed 
th a t  development tim e was slow ed by h igh  s a l i n i t y .
In course  o f  e x te n s iv e  survey  work on th e  Gold  
C o a st ,  West o f  Takoradi I d id  some work which I sh ou ld  
l i k e  t o  f o l lo w  up, co n firm in g  th a t  h ig h  s a l i n i t y  s low s  
d evelop m en tf and s u g g e s t in g  th a t  h ig h  s a l i n i t y  a l s o  makes 
f o r  a h ig h  m o r t a l i t y  during the  l a r v a l  s t a g e .  I  had no­
t i c e d  r e p e a te d ly  th a t  not o n ly  was th e r e  much more b reed in g  
i n  p o o ls  in  th e  upper p a r t s  o f  swamps when f e d  by f r e s h -  
l e t s ,  but th a t  I  c o n s i s t e n t l y  found l a t e r  s ta g e  la r v a e  
and pupae much more o f t e n  in  t h e s e  p o o ls  w ith  a g r e a te r  
d i l u t i o n  o f  f r e s h  water than in  n e igh b ou rin g  p u r e ly  s a l t  
p o o ls .  U n fo r tu n a te ly ,  I  was tr e k k in g  about at th e  tim e  
w ith  o n ly  th e  minimum o f  en to m o lo g ic a l  equipment and I  
was unable  to  do s a l i n i t y  e s t im a t io n s .  I  c a r r ie d  out th e  
f o l lo w in g  exp erim en ts .
( l )  I  to o k  100 2nd i n s t a r  A. Gambiae la r v a e  from what 
appeared t o  be e n t i r e l y  sea  water and t r a n s f e r r e d  t o  each  
o f  two b ow ls ,  50  l a r v a e .  One bowl c o n ta in e d  pure sea  
w ater  and th e  o th e r  th e  w ater in  which th e  la r v a e  v/ere 
found. Bach bowl had a bottom o f  mangrove mud. The ' ~
bowls were l e f t  s id e  by s id e  in  th e  open and l e f t  f o r  
e ig h t  days. I found th a t  th e  p r o c e s s  o f  removing a l l  
la r v a e  f o r  exam ination  at i n t e r v a l s  caused  such a heavy  
m o r t a l i t y  th a t  I l e f t  them as l i t t l e  d is tu r b e d  as p o s s i b l e .
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The r e s u l t s  w ere j-
Howl A Bowl B«
(Sea Water) (Breeding Water)
No as
2nd I n s ta r  22 28
3rd  i n s t a r  14 11
4th  I n s ta r  4 4
At. pupal s ta g e  dead
or a l i v e . 3 8
P upal c a s e s  l e f t  _J3
4 9 (1  l o s t )  50
(2 ) T h is  experim ent was r e p e a te d  s t a r t in g  on the
t h i r d  day o f  experim ent (1 ) The la r v a e  t h i s  time were
mixe d f i r s t  and se c ond in s t a r  s •
Bowl 0 • Bowl D«
(Sea Water) (Breeding Water)
Number £ i e 4  as
1 s t  & 2nd I n s t a r s .  40 36
3rd  ,f 2 4
4th  ,f 3 3
At pupal s tage
dead or a l iv e  4 4
Pupal c a s e s  l e f t  1 3
On 8 t h  day __  __
50 50
From which I t  was concluded th a t  there  was c o n f ir m a t io n
th a t  b reed in g  time was approx im ate ly  the same^ In sea
water and th a t  th e re  was heavy m o r t a l i t y .
Experim ent (3) I  then  took  150 1 s t  and 2nd i n s t a r s   #
from the same area i . e .  h ig h  s a l i n i t y  water much as
u n d i lu te d  sea  water^ and se t  out the  bow ls w ith  mangrove
mud in  th eb ottom s as f o l l o w s s -
Bowl E Breeding w ater .
F Sea  Water ’
G- H a lf  breed in g  w ater  and h a l f  f r e s h  w a te r .
At the  end o f  e ig h t  d ays , the r e s u l t s  we r e s -
Bo\
Dead as  1 s t  or 2 nd Ins  t a r s
3rd M
4th  H
At pupal s ta g e  a l iv e  or dead 
P upal c a se s  l e f t  
on 8 th day
I  conclu ded  t h a t  th e re  was a s u s p ic io n  t h a t  breed in g
was more r a p id  and developm ent more c e r t a i n  when f r e s h  
water was added.
E. F# G-.
35 m
7 4 6
1 2 7
6 . 5 8
2 3 9
50 49(1
l o s t )
50
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I  th e r e fo r e  c a r r ie d  out experim ent 4«
d50 1 s t  and 2 nd i n s t a r s  from the same type of p o o l  as 
"before were added to  how ls as fo l lo w s :  -
Bowl H Breeding water
I Jr breed in g  & i  f r e s h
water
J i  breed in g  and
4 f r e  sh water
K A H  f r e s h  w a ter .
T h is  experim en t was somewhat s p o i l e d  by e x trem ely  
heavy r a in  which w a sh ed  away some la r v a e .  I t  was r e ­
markable how few were lo s t ,  fo r  the bow ls were p e r fo r ce  
exp osed  i n  my absence w ith ou t any p r o t e c t i o n .  The la rv a e  
o f  course seldom  come t o  the/surface i n  r a in  and th e y  
a l l  drop to  the bottom  a t  once i f  drops of water are a llo w ed  
t o  f a l l  on a s t i l l  b ow l.
The r e s u l t s  a t  th e  end of e ig h t  days were as f o l l o w s : -
Bowl H. I .  J .  K.
Dead as 1 s t  or 2 nd I n s t a r s  30 19 20 20
3rd w 6 5 6 4
4th w 1 1 2  4
At pupal s tage  dead or a l i v e  0  1 3  6
p u p a l c a s e s  l e f t *  _J2 12  16 12
on 8 th  day 39 38  47  46
The rem aining la r v a e  were l o s t .
I  have never  su b seq u e n tly ,  due to  my a d m in is tr a t iv e  
d u t i e s ,  had an o p p o rtu n ity  t o  pursue th e s e  r e s u l t s  b u t A t h i s ,  
cou p led  w ith  my o b s e r v a t io n s  i n  f in d in g  so  much more 
abundant and mature breed in g  in  f r e s h l e t  stream s, I  
i n c l i n e  t o  r e g a r d  var me l a s  r a th e r  as a f a c u l t a t i v e  s a l t  
w ater b r e e d e r .
( i i )  T ^ r e l a t i v e  freq u en cy  o f  f in d in g  o f  breed in g  p la c e s  anq
the numbers o f  m osq u itoes  found a t  house counts*
The above may e x p l a in  in  p a r t  why, when tr y in g  t o  
c o r r e la t e  house cou n ts  w ith  breed in g  found; w ith  var me- 
l a s ,  the  b reed in g  i s  o f te n  p l e n t i f u l  b u t the house co u n ts  
are low whereas the r e v e r s e  h o ld s  w ith  A* G-anv 
b ia e  t y p i c u s .  Another e x p la n t io n  i s  o f course th a t  the  
var m elas b reed in g  p la c e s  are so  r e s t r i c t e d  as t o  be 
e a s i l y  found whereas A. Gambiae ty p ic u s  i s  much more ca­
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t h o l i c  i n  i t s  c h o ic e #
The C l a s s i c a l 1 breed ing  p l a c e s  o f A* Gambiae 
are open sunny p o o ls  ex p osed  t o  th e  sun w ith  scanty  
or no v e g e t a t io n  and e s p e c i a l l y  the p o o ls  o f c a su a l  
w ater which form a f t e r  r a in  and which are kept from  
dry ing  by s u c c e s s iv e  r a in s  fo r  at l e a s t  a week.
In  p r a c t i c e ,  &• Gambiae w i l l  breed  in  the most sur­
p r i s in g  p la c e s  e s p e c i a l l y  in  towns and v i l l a g e s .  I  
do not propose t o  go in t o  the d e t a i l s  e x ce p t  t o  
em phasise th a t  the more la r v a  h u n tin g  I  do th e  more 
I  am im p ressed  by the  number of man-made A# Gambiae 
b reed in g  p la c e s ;  road s id e  d i t c h e s ,  water h o l e s ,  
human and anim al f o o t  p r i n t s ,  p o o ls  in  p a th s ,  p o o ls  
at the s id e  o f  v i l l a g e  w ater in g  p la c e s  and so  on.
A* fu n e s tu s  l i k e s  more v e g e t a t io n  and p a r t i a l  
shade# R ice  swamps are fa v o u r i t e  s p o t s .  A, Funestus  
i s  not so dependant on c a su a l  water but i s  more adop­
te d  t o  permanent water c o l l e c t i o n s #
The c h a r a c t e r i s t i c  f in d in g  i s ,  through the dry  
sea so n  (depending on h o w  dry the area i s )  r e l a t i v e l y  
sc a n ty  breed in g  of A* Gambiae and A. F un estu s  
often* w i t h  a preponderance of A. F u n e s tu s .  The f i r s t  
sm all r a in  which does not l i e  long h a s  l i t t l e  cr no 
e f f e c t  on A. Gam-biae b reed in g  but the  amount of A# 
F u n estu s  b reed in g  i n c r e a s e s .  As soon as the r a in s  
in r e a s e  th ere  i s  a most dram atic sudden g r e a t  in c r e a se
o f  A»Gambiae B reed in g . A f o r t n ig h t  a f t e r  the r a in s
i n c r e a s e
s t a r t  an im m ense/of b reed in g  i s  found in  s tu b b le  f i e l d s  
o ld  "hump c u l t iv a t i o n "  f i e l d s ,  ca ssa v a  p a tc h e s ,  maize 
p a tc h e s ,  p o o ls  on p a th s ,  on road s, and in  v i l l a g e  
compounds, and so on.
T h i s  c h a n g e  o v e r  t o  p r e d o m i n a n t l y  A .G a m b ia e  p r o ­
d u c t i o n  w i l l  b e  d i s c u s s e d  f u r t h e r  w h e n  a d u l t s  a r e  c o n ­
s i d e r e d .
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3 .  There are two fu r th e r  p o in t s  about A Gambiae 
b reed in g  which are v ery  im portant when c o n s id e r in g  con­
t r o l .  The f i r s t  i s  the speed w ith  w hich, a f t e r  r a in ,  a 
A. Gambiae w i l l  d e v e lo p  and m u l t ip ly .  As Dr Bruce-  
W ilson p o in te d  out a f t e r  h i s  v i s i t  i n  1944, we have 
l i t t l e  e x a c t  knowledge about the time t h i s a n o p h e 1$ ne 1 s 
egg ta k e s  t o  go through a l l  the s t a g e s  t o  a d u lt .
Major B ern er , U .S .  Army i s  working on t h i s  p o in t  now 
i n  A ccra . I t  i s  a lm ost c e r t a i n l y  a v ery  sh o rt  time -  
Bt^ch sh o r te r  than  u s u a l l y  d e sc r ib e d ,  probably  i t  can 
be com plete i n  f i v e  d a y s .  ^he sm a ll  d a i l y  range o f  
r e l a t i v e l y  h ig h  tem perature and abundant fe e d in g  pro­
b ab ly  su pp ly  the  optimum c o n d i t i o n s .
Major M a tt in g ly  t r i e d  r e p e a te d ly  t o  see whether  
A.G-ambiae e g g s  p a r t i a l l y  d r ie d  in  mud would su rv ive  
but he always f a i l e d .  I t  i s  p o s s ib l e  by c a r e f u l  
f i l t e r i n g  t o  f in d  e g g s  in  l i q u i d  mud at the bottom  of  
r a p id ly  drying  p o o l s .  These can be made t o  com plete  
developm ent by keep ing  the p o o l  w ith  a minimum of wa­
t e r  i n  the bottom by adding water as o f t e n  as i s  ne­
c e s s a r y .
The p r a c t i c a l  a p p l i c a t io n  of the sudden in c r e a se  
i n  b reed in g  i s  t h a t  an in e x p e r ie n c e d  man in  charge  
o f  a c o n t r o l  scheme (e x p er ien ce d  men t o o l )  can be caught  
unprepared by the sudden d is c o v e r y  th a t  breed in g  i s  so  
w idesp read  as t o  be beyond c o n t r o l  w ith  h i s  e x i s t i n g  
s t a f f  and equipm ent.
(b) A dult Mo&quitos. '
The fo l lo w in g  an op helen es  have been  found a t  v a r io u s  
t im es  i n  house c a tc h e s  i n  West A fr ic a  by Army Malaro- 
l o g i s t s  and B n to m o lo g is t s .  ^hose marked @ have been  
proved t o  be i n f e c t e d .  Those marked fl have been found  
i n f e c t e d  i n  other  p a r t s  o f  the world but not by Army 
workers in  West A f r ic a .
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Anop lo -oe Gambiae T yp icus ©
Apo  gtoe-e Gambiae Var Mel as G
A n oplese  F u n estu s  © (The s i n g l e  name i s  u sed  though
p rob ab ly  fu tu r e  work w i l l  enab le  
s e p a r a t io n  o f  th e  "Funestus  
Group*1 in t o  d e f i n i t e  members or  
su b -s p e c ie s )*
A* Hancockt © A N i l i  @
A* G oustan i Group © A. M arshali Group %
A* P h a r o en s is  © A* R h od esen s is  %
A. Squamosus © A* W ellcom eli %
A* S m ith i i  © A. C in c tu s .
A* M a c u lip a lp is  © A. Moucheti %
A* Obscurus ©
For p r a c t i c a l  p u rp oses  o n ly  A* Gambiae and A. F un estu s  
need be c o n s id e r e d  as in f lu e n c in g  th e  m a la r ia  r a t e ,  a l ­
though e s p e c i a l l y  i n  S ie r r a  ^eone Area A. N i l !  and A* 
E ancocki have been found i n f e c t e d  f r e q u e n t ly .
I t  i s  e x tr a o r d in a r y  how in e x a c t  i s  t h e  inform a­
t i o n  a v a i la b l e  about t h e s e  M osquitoes*
The b e s t  key t o  th e  West A fr ic a n  Anophelenes i s  
th a t  o f  M a tt in g ly  (194*4) •
There are  innum erable Army r e p o r ts  o f  i n d e n t i f i c a ­
t i o n s  and house c a tc h e s  and l a r v a l  f in d in g s  a l l  over  
West A f r ic a ,  some are v e ry  com plete and ex ten d in g  over  
lo n g  p e r io d s ,  o th e r s  are most in com p lete  or  e x te n d  over  
sh o rt  p e r io d s .  The f o l lo w in g  are  some o f  th e  m ista k es  
or o m iss io n s  which made th e  in fo r m a tio n  much- l e s s  u se ­
f u l  and which makes con firm in g  o f  r e l a t i v e  M osquito  
in c id e n c e  q u ite  im p o s s ib le .
( i )  "House c a t c h e s ’1 i n  which th e  number o f  rooms o r /a n d
number o f  occu p an ts  are not s ta te d *
ih
( i i )  "House ca tch es"  which th e  method o f  c o l l e c t i o n  i s
r\
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no t  s t a t e d  i .  e. whether by spray drop or  su ck ing  tube
( i i i )  House c a tc h e s  in  which th e  tim e o f  day o f  the  
c a tc h  i s  not s t a t e d .
( i v )  A s e r i e s  o f  house c a tc h e s  which i s  not c o rr e ­
l a t e d  w ith  r a i n f a l l .
(v) House c a tc h e s  o f  one season  compared with th o se  
o f  a p r e v io u s  season  in  which one s e r i e s  has been 
done by one p erso n  and another by some one e l s e  and 
i n  which s u c c e s s  o f  c o n tr o l  i s  a l l e g e d  when any o f  
th e  above d is c r e p a n c ie s  may have occurred .
I t  cannot be to o  s t r o n g ly  s t r e s s e d  th a t  such  
in e x a c t i t u d e  ren d ers  wei-1 n igh  u s e l e s s  an immense 
amount o f  e f f o r t .
There are  a few  p r o p e r ly  c o n t r o l l e d  s e r i e s  o f  
house cou n ts  and o b s e r v a t io n s  on f l i g h t i n g  t im es  o f  
M osqu itoes . T h e se ,  t o g e th e r  w ith  a v a s t  amount o f  
m is c e l la n e o u s  in fo rm a tio n  c o l l e c t e d  at r e c o n n a is sa n c e s  
f o r  Camp s i t e s ,  and su rv ey s  done in  v a r io u s  s t a t i o n s ,  
are  s u f f i c i e n t  t o  g i v e  a rea so n a b le  com plete p i c t u r e  
o f  th e  h a b i t s  o f  A n op lese  Gambiae and AnojLese Funes­
t u s ,  though t h e r e  are la r g e  gaps which w i l l  r e q u ir e  y e a r s  
o f  stu d y  to  f i l l .
The p r o p o r t io n s  o f  th e  two m osq u itoes  f o l lo w  th o s e  
o f  l a r v a l  f i n d in g s .  From one or two o f  each o f  t h e s e  
m osq u itoes  p er  room, in  cou rse  o f  a f o r t n ig h t  th e  f i n ­
d in g s  w i l l  be th r e e  or fo u r  hundred^ A. Gambiae and 60 
or  70 A. F u n estu s  w h ile  in  s i x  weeks cou n ts  up t o  2000 
A. Gambiae p er  room are  by no means unknown.
Graph ( 3 ) from f i g u r e s  produced by Major A .S , D aly  
in  Gambia i l l u s t r a t e s  t h i s  phenomenon w e l l .
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(c) Q o n d it io n s  in  " u n d is tu rb ed ” v i l l a g e s .
In  May 1944, I  began t o  su rvey  w ith  the a s s i s t a n c e  
of  two TT.C.O. e n to m o lo g is t s  and e i g h t  t r a in e d  mosqi i t o  
b o y s ,  a s e r i e s  o f v i l l a g e s  in  the W estern C o a sta l  
^ o r e s t  o f  the Gold C o a s t .  These v i l l a g e s  were of 
e s p e c i a l  i n t e r e s t  as be ing  f b u sh f v i l l a g e s  and with  
two e x c e p t io n s  were w e l l  away from the main r o a d s .
Two were on a s id e  road along which not more than one 
or two v e h i c l e s  a week would p a ss  and the r e s t  were 
from one t o  s i x  m i le s  from any r o a d . s ome had not been  
v i s i t e d  by Europeans for  four or f i v e  y e a r s .  The _  
o b je c t  o f  the Survey was t o  f in d  v i l l a g e s  w ith  as la r g e  
as p o s s ib le  a m osquito  p o p u la t io n  fo r  t r i a l s  o f  D .D .T .  
sp ray in g  from the a i r .  I n c i d e n t a l l y  I  was g iv e n  a 
ta s k  w ith  two s e t s  o f  incom patib le  c o n d i t io n s ,  fo r  I  
was in s t r u c t e d  by h ig h  a u th o r i ty  to  s e l e c t  areas  w ith  
the t h i c k e s t  p o s s i b l e  fo r e s t  which co n ta in ed  human ha­
b i t a t i o n s  and in  wnich th ere  was p r o l i f i c  m osquito  
b reed in g  which co u ld  be checked by house c o u n ts .  f^ he 
in c o m p a t ib le s  are -  th a t  round v i l l a g e s  th ere  i s  never  
v e r y  t h ic k  f o r e s t  fo r  each  v i l l a g e  makes i t s  own 
c le a r in g s  f  or c u l t i v a t i o n ,  and th a t  in . West A f r ic a ,  
p r o l i f i c  m osquito  b reed in g  does not take p la ce  in  the  
f o r e s t .  The m osq u itoes  which are found in  house counts  
are open-t o - t h e - s u n  b r e e d e r s .
^he f o l lo w in g  p o in t s  were o u ts ta n d in g .
In  s p i t e  o f  having  an e x p e r ie n c e d  s t a f f  i t  w as a l ­
ways e x tr em e ly  d i f f i c u l t  to  f i n d  b r e ed in g  s u f f i c i e n t  to  
acoount fo r  the  house c a tc h e s ,  ven a lth ou gh  we search ed  in  
l i n e s  yard by ya rd .
here were th ree  p la c e s  which were e s p e c i a l l y  p r o l i ­
f i c  so u rc es  o f  anophelene la rv a e  ( i )  In s id e  the v i l l a g e
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i t s e l f .  The most c a r e f u l  s e a r c h  was n e c e ssa r y  but 
u l t i m a t e l y  a few p o o ls  or dom estic  c o n ta in e r s  were found, 
which y i e ld e d  la r v a e .  To read any o f  the u s u a l  l i t e r a ­
ture  on A. Gambiae would not le a d  you t o  e x p e c t  i t s  com­
mon b r e ed in g  i n  the b la c k  earthenware p o ts  where we 
found them so  o f t e n ,  ( i i )  The p la ce  where the water  
fo r  the v i l l a g e  was drawn. T h is  was always at a sm all  
c le a r in g  b e s id e  a stream  and the b r e ed in g  p la c e s  were
d e p r e s s io n s  and f o o t p r i n t s  in  the mud. ( i i i )  There i s  
*
one p la ce  t o  which an A fr ic a n  v i l l a g e r  w i l l  never  
le a d  you and th a t  i s  t o  the women*s washing p l a c e .
Each v i l l a g e  h a s  a r e c o g n is e d  p o o l  which the men 
a v o id  and which i s  tucked  away somewhere w i t h in  h a l f  
a m ile  o f  the v i l l a g e .  Almost in v a r ia b ly  th e r e  are 
b r eed in g  p la c e s  i n  the mud and ponding on the banks 
of  th e s e  1 mammy p o o l s * .
<*) The H a b its  o f  the  A dult M o sq u itoes .
A newcomer t o  West A f r ic a ,  ev en  a lthough  he has  
been e lsew h ere  in  the t r o p i c s  commonly remarks a f t e r  
about a f o r t n i g h t  f,but th ere  are no mosquitoes*1. Many 
an o f f i c e r ,  in c lu d in g  M edical O f f ic e r s  are s t i l l  d i l i ­
g e n t l y  sea rch in g  fo r  t h e i r  f i r s t  Anophelene m osquito  
a f t e r  t h e i r  f i r s t  a t ta c k  o f  m a la r ia l  Not a few are  
so  con v in ced  th a t  th ere  are no m osq u itoes  th a t  th ey  
s e r i o u s l y  doubt whether m alaria  i s  so t r a n s m it te d l  
T h is  may sound l i k e  g r o s s  e x a g g e r a t io n  but I  a f f ir m  
t h a t  i t  i s  n o t .
Now th e  r e a so n  fo r  t h i s  s t a t e  o f  a f f a i r s  i s  t h a t  
f i r s t l y  A & Gambia© and F un estu s  probab ly  p r e fe r  t o  b i t e  
A fr ic a n s  and so  th e y  are not a t t r a c t e d  in  v e r y  la rg e  
numbers to  rooms o ccu p ied  by Europeans. Secon d ly , b o th  
are very  sm a ll  ( th e y  can g e t  through 16 to i*<l\\ 3 0  5 . ^
m osquito  n e t t in g )  and th e y  are not o n ly  in c o n sp icu o u s  
but n o i s e l e s s  i n  f l i g h t .  T h ir d ly ,  t h e i r  b i t e  i s  p a i n l e s s
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and i s  n o t  u s u a l l y  f o l lo w e d  by a r e a c t i o n .  A wheal 
f o l lo w in g  a b i t e  means a G u l ic in e  b i t e  u n le s s  i n  unusual­
l y  s u s c e p t ib l e  i n d i v i d u a l s .
These a t t r i b u t e s  o f  As Gambiae and F un estu s to g e th e r* /
w ith  t h e i r  w e l l  known e f f i c i e n c y  as t r a n s m it t e r s  ,are th e  
r e a so n s  why people  are caught o f f  t h e i r  guard and why i t  
i s  f r e q u e n t ly  so d i f f i c u l t  t o  persuade tro o p s  o f  the  
n e c e s s i t y  fo r  m easures of p e r so n a l  p r o t e c t i o n .
A grea t  d e a l  o f  work i s  r e q u ir e d  t o  be done on 
the f l i g h t i n g  range of th e s e  West . A fr ica n  S p e c ie s P wC> 
The f o l lo w in g  o u t l in e  o b s e r v a t io n s  req u ire  t o  be f o l ­
lowed up when more s t a f f  and tim e are a v a i la b le  in  
time o f  P e a c e .  ^ibbands i n  Gold Coast in  1942 con­
du cted  exp er im en ts  t o  t r y  t o  determ ine the  t im es o f  
movement in  and out of h a b i t a t i o n s .
^ i th  su n se t  a t  6 .3 0  P.M. he d is c o v e r e d  t h a t  o f  
566 fem ale A. Gambiae caught over 21 days -
8 . 8$  e n te r e d  b e fo r e  8 . P.M.
3 0 .1$  11 betw een 8 . P.M* and 1 0 .  P.M.
4 0 .1 $  11 betw een m idnight and 6 .A.M*
Of 693 A* Funestus fem a les  caught over 31 days -  sun­
s e t  7 .P.M.
1 8 .2 j |  had e n te r e d  b e fo r e  8 .P.M.
2 3 .5 $  e n te r e d  betw een 8 .P.M. and 10 .P .M . *
36<$ w betw een m idnight and 6 . A.M.
The r e s t  o f the m o sq u ito es  were f l o a t 1 *
I t  seemed from h i s  and other o b s e r v a t io n s ,  th a t  once
i n  a h o u se , m o sq u ito es  do not n orm ally  le a v e  b e fo re
dawn.,
The sooner a f t e r  dawn th a t  m osquito  counts are  
c a r r ie d  out i n  h o u se s ,  the more w i l l  be found t h e r e .
I f  an A fr ic a n  hut in  a h e a v i ly  i n f e s t e d  area  i s  v i s i ­
te d  at 6 A.M. dozens o f  fem a le s  can be seen  i n  a 
l e t h a r g i c  s t a t e ,  engorged  w ith  b lo o d ,  hanging on t o  
the w a l l s ,  ^hey are so  s l e e p y ,  th a t  I  have drawn 
c i r c l e s  round them w ith  a p e n c i l  and n o ted  when th e y
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l e f t .  At 7 A.M. one morning near Axim, I  marked 
w ith  c ir r c le s  22  m osquitoes*  They l e f t  as  fo l lo w s*  -
7 .  -  7*30 5 .
7 .50^  8  2 .
8 . - 8 . 3 0  10 (Some d is tu rb an ce  in  the room)
8 . 3 0 .  9 2
The rem aining th r e e  had gone when I  r e tu r n e d  at 10 A.M*
I  th in k  th a t  a l l  of th e se  m osq uitoes f le w  out o f  
the  house and d id  not m erely  f i n d  a h id in g  p l a c e .  At
10 A.M. a pyretheum drop count was c a r r ie d  out in  the
room and o n ly  th ree  fem a les  were found, 1wo o f which had  
had a r e c e n t  b lo o d  m ea l.
Work in  East A fr ic a  u s in g  t e n t s  (B a g ster -W ilso n  
p e r so n a l  communication) i n d i c a t e s  th a t  probab ly  A. Gara- 
b ia e  does not s e t t l e  on w a l l s  u n t i l  i t  has a b lo o d  meal 
and th a t  i t  u s u a l l y  does t h e r e a f t e r .  I  have g a in e d  
the  im p ress io n  th a t  a f t e r  a Female A nopheles Gambiae 
has had a f u l l  b lo o d  m eal, she i s  unable t o  f l y  b e fo r e
she h as  a r e s t  on the w a l l .
}
Major B ern ers  U .S .  Army working in  Accra, has  
c o r r e la t e d  a long  s e r i e s  o f  most a c c u r a te ly  reco rd ed  
c a tc h e s  in  m an-b a ited  450 cub. f t  t r a p s ,  w ith  l o c a l  
m e t e r e o lo g ic a l  c o n d i t i o n s .  A storm o f  thunder, wind 
and r a in  at n ig h t  i s  always fo l lo w e d  by a marked 
over a l l  r e d u c t io n  i n  the c a tc h e s  in  the t r a p s .  Some 
may have more but the t o t a l  i s  s m a l le r .  A storm o f  a 
s im i la r  type during the day seems t o  have no e f f e c t  
w hatever on the  tra p  c a t c h e s .  From which i t  c o u ld  r e a ­
so n ab ly  be surm ised t h a t  A. Gambiae (the m osquito) by 
f a r  in  the m a jo r ity  in  ca tch es)  i s  f l i g h t i n g  t o  the  
human h a b i t a t i o n  at n i g h t .
A ccurate work on the range o f  f l i g h t  o f  A. Gambiae 
h as n o t  been done but th ere  can be no r ea so n a b le  doubt 
from a c o n s id e r a t io n  o f  a v a s t  number of i s o l a t e d  happening s|
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in  c a r e f u l l y  c o n t r o l l e d  schemes such as Accra and 
Takoradi th a t  i n  the ord inary  s tr o n g  South West wind, 
m o sq u ito es  i n f i l t r a t e  in  from up t o  three  m i le s  while  
a n ig h t  o f  in c r e a s e d  wind r e s u l t s  i n  presum ptive  
ev id en ce  th a t  i n f i l t r a t i o n  i s  tak ing  p lace  from at  
l e a s t  tw ice  th a t  d i s t a n c e .
Dr C arm ichael ^ i l s o n  who was fo rm erly  a n t i -m a la r ia  
o f f i c e r  fo r  merchant sh ip p in g  in  West A frica, has t o l d  
me o f  h i s  p e r so n a l  e xp er ien ee  i n  a sh ip  i n  the e a r l y  
morning 20 m i le s  o f f  Dakar. Thousands of A. Gambiae- 
were blown aboard. T h is  must be arj/excoptional -.exper­
ie n c e  and was probab ly  due t o  a r i s i n g  mating swarm 
b ein g  caught i n  a acrong e a s t e r l y  c u r r e n t .
(C) . M alaria in  the Army.
1* The In cid en ce
M alaria  r a t e s  b y  c o lo n ie s ,  1941-1944
In the  ta b le  below I s  shewn the r a t i o s  o f th e  num­
b e r s  o f  a t ta c k s  o f  M alaria per 1 ,0 0 0  of average s tr e n g th  
per annum. In a d d i t io n ,  as i s  u su a l  when g iv in g  M alaria  
r a t e s ,  the H o s p ita l  A dm issions -  a l l  ca u se s  ( in c lu d in g  
M alaria a d m iss ion s)  are compared and fo r  con v en ien ce , the  
p ercen tage  due t o  M alaria o f  t o t a l  H o s p ita l  a d m iss io n s  i s
g iv e n  i n  another  column.
“ m i 1’ 1942 1943
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5 7 .6
5 8 .2  
4 3 .4
7 0 .2
870 1585 
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1071 1852
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’ 1944
Gold Coast  
N ig e r ia  
S ie r r a  Leone
Gambia
243
399
60
175
1021
1332
677
826
2 3 .4  
3 0 .0  
8 .8  
2 1 .2
Whole Command 278 1105 2 5 .1
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Graphs 1 and 2 shows the M alaria  and T o ta l  
A dm issions by r a t i o s  per lOoO^by 28 days periods^  
by C o lo n ie s ,
2 ,  N otes on c o m p ila t io n  o f  the above S t a t i s t i c s ,
(a) Source or Malaria- Eiguhe s ♦
The numbers o f  c a s e s  o f  M alaria are taken from 
w eek ly  r e tu r n s  o f  c a s e s  adm itted  during the p rev io u s  
week, The numbers are the t o t a l s  o f  " C lin ic a l"  •- 
p lu s  ’’P roved” M alaria , and I  have c a r e f u l l y  checked  
toem  a g a in s t  the d is c h a r g e s  of M alaria fo r  the y ea rs  
1943 and 1944 . 1’he d i f f e r e n c e  betw een the two i s  
not g r e a t .  About 3/? o f  the c a s e s  g iv e n  in  the w eek ly  
r e t u r n s  as M alaria are not d isch a rg e d  under t h a t  
d i a g n o s i s ,  ^or 1941 and 194% docume nfc s are not 
a v a i la b l e  fox1 check ing as  some o f  the H o s p i t a l s  have  
s in c e  moved e ls e w h e r e . I  h ave , however, checked the 
A dm ission  and D ischarge Book o f  one H o s p i t a l  which  
h as 200 beds fo r  Europeans and found 4.2$£ of the  
M alarias s a id  t o  have b een  a d m itte d  n o t  accounted  f o r  
i n  d i s c h a r g e s .
In view of the above, I  have l e f t  the bu lk  f i g u r e s  
f o r  Areas g iv e n  in  the t a b l e s  w ithou t adjustment and 
t h e y  a r e ,  I  b e l i e v e ,  r e a so n a b ly  comparable year to  y ea r ,  
H o s p i t a l  t o  H o s p ita l  and Area to  &rea.
As no one i s  a l lo w ed  t o  be 11 s i c k  i n  q u a r te r s ” fo r  
more th a n  24 hours and the ’£ u le  i s  k e p t ,  o n ly  h o s p i t a l  
a d m iss io n s  are g iv e n ,  though no doubt a fe w  " c o a s t e r s ” 
o f o ld  stan d in g  were so  f o o l i s h  as t o  t r e a t  th e m se lv e s  
through an a t t a c k .
(b) "P roved” and " C l i n i c a l ” -  C r i t e r i a  o f  D ia g n o s i s ,
I t  i s  e s s e n t i a l ,  when I  am ta k in g  the t o t a l  of
"Pro ved" and ’.’C l i n i c a l "  M alaria  t o  r e p r e s e n t  the g r o s s  
M alaria f i g u r e ,  t o  show th a t  such a f ig u r e  i s  a r ea so n a b le
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i n d ic a t io n  o f  th e  in c id e n c e  o f  M alaria  and th a t  v a r ia ­
t i o n s  i n  r a t e s  are not c o n t r o l l e d  "by d i f f e r e n t  standards  
of d ia g n o s i s  o f  " c l i n i c a l  M alaria" .
T h is  at once r a i s e s  the  o ld  q u e s t io n  o f  the d ia g ­
n o s i s  o f  M alaria , e s p e c i a l l y  M alignant T e r t ia n .  M.T. 
M alaria  i s  by so  fa r  the commonest M alaria i n  Europeans 
i n  West A f r ic a ,  th a t  the numbers w i l l  mask the tfuctf
sm a ller  in c id e n c e  o f  B enign  T e r t ia n  and Quartan. The 
r o u t in e  which h a s  always been fo l lo w e d  h as been  f i r s t l y  
th a t  u n l e s s  a p a t ie n t  i s  very  s i c k  he w i l l  not be t r e a ­
t e d  w ith  quinine or mepacrine u n t i l  e i t h e r  p a r a s i t e s  
have been  found or i f  a f t e r  e x h a u s t iv e  sea rch , none 
have b een  found, i t  i s  thought n e c e s s a r y  to  t r y  the e f ­
f e c t  o f  th e se  drugs.
(3-) lfoe a t t i t u d e  o f  the C l i n i c i a n  to  the q u e s t io n .
^ome tend to d iagnose  every  f e b r i l e  c o n d it io n  as  
M alaria  a lth o u g h  an attem pt has  b een  made t o  l i m i t  the  
d ia g n o s i s  t o  c a se s  o f  F e b r i le  i l l n e s s  in  which no para­
s i t e  i s  found; i n  which the s p le e n  i s  tender  and/or  
e n la r g e d  and i n  which e x h i b i t i o n  o f  qu in ine  or mepacrine  
appears r a d i c a l l y  t o  have a f f e c t e d  the course o f  the  
i l l n e s s •
On the  other hand the  a t t i t u d e  o f  many c l i n i c i a n s ,  
e s p e c i a l l y  those  who have p r a c t i s e d  in  p a r ts  o f  the  
Tropica  where Plasmodium Vivax i s  the coramon p a r a s i t e  
and where drug P ro p h y la x is  i s  n o t  p r a c t i s e d ,  i s  t o  r e ­
gard  the d ia g n o s i s  o f  " C lin ic a l  Malaria" as alm ost d i s ­
g r a c e f u l .
The c a s e s  which are u s u a l l y  i n  d i s p u te ,  are th o se  
ad m itted  w ith  T!ow f e v e r 1. I t  cannot be t o o  o f t e n  im­
p r e s se d  on c l i n i c i a n s ,  new t o  West A fr ic a ,  th a t  in  about 
1C0 o f  a l l  proved o a s e s  o f  M alar ia , the p r e se n t in g  sym-
r e s p i r a t o r y ,  and th a t  th is  sympton i s  commoner
A f e b r i l e  c o ld  or c h i l l ,  i n
i n  ohe l e s s  severe  c a se s
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which the tem perature does not s e t t l e  In  48 hours in  
H o s p i t a l  v ery  o f t e n  proves  t o  a case o f  m a la r ia .
Ferryman (1944) working w ith  R .A .F . p a t i e n t s  in  
T akorad i, i n  136 V i r t u a l l y  c o n s e c u t iv e 1 c a s e s  admit­
t e d  as low f e v e r ,  found p a r a s i t e s  in  66$  a f t e r  c a r e fu l  
e x a m in a t io n .  He i n s i s t s  th a t  d e t e r io r a t io n  or con­
t in u an ce  o f  th e  c o n d i t io n  o f  *low fever*  p a t i e n t s  a f ­
t e r  48 hours makes the d ia g n o s i s  e x tr em e ly  l i k e l y .
Hughes and Bomford (1944) i n  an; Army H o s p i t a l ,  i n  
968 proved c a s e s  o f  m alar ia  found the p a r a s i t e s  i n  8-4$ 
of c a s e s  w ith in  th ree  days and the r e s t  a t  lo n g er  i n t e r ­
v a l s  b efore  the treatm en t was s t a r t e d .
I  th e r e fo r e  b e l i e v e  t h a t ,  to  exclude !clinic^Cf 
m alaria  from e s t im a t e s  would be wrong when u s in g  them 
fo r  th e  purpose o f  e s t im a t in g  m stage  from m alaria  i n  
m i l i t a r y  p r a c t i c e  . I  f e e l  p r e t t y  sure t h a t ,  when d e a l in g  
w ith  M.T. m alar ia  i n  a busy  m i l i t a r y  H o sp ita l  pro­
b ab ly  i n  on ly  50>v of cases  w i l l  p a r a s i t e s  be found be­
fo r e  i t  i s  deemed d e s ir a b le  t o  s t a r t  .trea tm en t.
The l a s t  d i f f i c u l t y  i s  i n  the c a se  o f  f e b r i l e  
i l l n e s s  i n  which p a r a s i t e s  are found i n  thejblood, but 
the d i s e a s e  i s  not l ik e  m a la r ia .  E s p e c i a l l y  when sup­
p r e s s i v e s  are b e in g  used  i t  i s  not uncommon, as w i l l  
be shown l a t e r  fo r  p e r f e c t l y  f i t  men t o  have p a r a s i t e s  
i n  th? b lo o d .
( i i )  The> I nd u s tr y  and E xperience  o f  the  M ic r o s c o p is t .
The t h i c k  f i l m  t e c h n iq u e  i s  v e r y  r e l i a b l e  t o  th e
e x p e r i e n c e d ,  b u t  e v e n  u s i n g  i t ,  a proper  e x a m in a t io n  o f
a s l i d e  t a k e s  a l o n g  t i m e .  When a t e c h n i c i a n  i s  f a c e d
w ith  a v ery  la r g e  number o f  s l i d e s ,  i f  he i s  s la c k  he
f a i l s  t o  f i n d  p a r a s i t e s ,  i f  he i s  very  s l a c k  he f i n d s  
them I
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On s e v e r a l  o c c a s io n s ,  I  have p e r s o n a l ly  examined  
a few dozen s l i d e s  j u s t  examined by an e x p er ien ced  and 
c a u t io u s  t e c h n i c i a n .  A hundred f i e l d s  have been  
examined i n  a t h in  f i l m .  There has never been more 
than  tw o  s l i d e s  of a d i f f e r e n c e  and as o f t e n  as not  
th e  f i n d s  and m is s e s  have c a n c e l le d  o u t .
Two o f  the M a la r io lo g is t .s  in  th e  Command sa t down
4
and examined i n  se rv ic e  men, 200  s l i d e s  o f  which about 
42 were agreed, as p o s i t i v e ,  2 were, i n  a d d i t io n  found 
by one o f  the  " c o n te s t a n t 11. 3h other words, gra n ted  
r ea so n a b le  e x p e r ie n c e ,  th e  d e c id in g  fa c to r  i s  the  
c o n e ie n c io u s n e s s  o f  the m ic r o s c o p i s t .
I t  i s  o f iv io u s ly  im p o ss ib le  to  e s t im a te  the num­
ber o f  p o s i t i v e  s l i d e s  which a^re m isse d .
( i i i )  The F a c i l i t i e s  a v a i la b le  f o r  D ia g n o s i s .
• h^e d ia g n o s i s  o f M alaria  r e q u ir e s  o n ly  a m icro­
scope w ith  an o i l  em ersion  l e n s  and a s t a i n  which w i l l  
g iv e  a good c o n t r a s t .  The'se are a v a i la b le  t o  a l l  
i s o l a t e d  m ed ica l o f f i c e r s .  The v a s t  m a jo r ity  of c a s e s  
of M alaria  are and always have been adm itted  to  a 
M il i t a r y  H o s p i t a l .
In a few ,!bushM s t a t i o n s  there  i s  on ly  a Camp Re­
c e p t io n  S t a t i o n  or even  a Unit s i c k  bay . N e v e r th e le s s ,  
even  th e r e ,  th e re  i s always a m icroscope so th a t  th e  
o n ly  f a c t o r  i s  aga in , the e x p e r ien ce  o f  the M edical  
O ff ic e r  who examines the s l i d e .
An o c c a s io n a l  case  occurs during bush e x e r c i s e s  -
J - s  s e v e r e ,  i t i s  a d m it t e d  t o  H o s p i t a l ,  i f  n o t ,  i t  
d o es  n o t  appear i n  r e t u r n s .
The p r o p o r t io n s  o f  Proved to  C l i n i c a l  c a se s  cannot  
be r g iv e n  - a c c u r a t e ly  for 1941 and 1942 but those  f o r  the  
su cceed in g  y e a r s  are as f o l l o w s : -
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1943 
P roved C l i n i c a l
1944
Proved C l in i c a l
G old C oast 1 1 .1 0 1 1 .3 1
N ig e r ia 1 1 .1 8 1 1 .1 6
S ie r r a  Leone 1 0 .9 0 1 1 .0 3
Gambia 1 0 .9 1 1 0 .7 5
Whole Command 1 .1 1 1 1 .2 2
(c)  nA tta c k s” o f  Malaria*
^t w i l l  have heen n o ted  th a t  the r a t i o s  are 
alw ays ’’a t t a c k s ”, o f  M a lar iap er  1000 o f  average  
s t r e n g t h .  T h is  means what i t  says -  th ree  a tta ck s-  
i n  one in d iv id u a l  w i l l  he reco rd ed  th ree  t im e s .  I t  
i s  q u ite  im p o ss ib le  i n  our p resen t s ta te  o f  know­
led g e  t o  d i f f e r e n t i a t e  between r e l a p s e s  and r e ­
i n f e c t i o n s  in  M alaria  i n  West A fr ic a #
So u n le s s  a p a t i e n t  i s  r e -a d m it te d  w ith  para­
s i t e s  I n  h i s  b lo o d  w ith in  twelve days* i t  i s  counted  
as a new a t t a c k .
In  M i l i t a r y  p r a c t i c e ,  we want e s p e c i a l l y  to  
a v o id  tim e i n  h o s p i t a l  and i t  i s  the a t ta c k s  as de­
f in e d  h e r e ,  which m a tte r .
(d ) M alaria  C o n t r a c te d  or M a n ifes t ing  i t s e l f  in  other  
S t a t i o n s . ' ' ’-------------- "
attem pt has b een  made in  th e  b u lk  f i g u r e s  (or  
l a t e r  In  s t a t i o n  f i g u r e s  u n l e s s  s p e c i f i c a l l y  mentioned)  
t o  a l lo w  fo r  M alaria  c o n tr a c te d  e ls e w h e r e .
With a few e x c e p t io n s ,  a s t a t i o n  probably r e c e i v e s  
as many a s  i t  p a s s e s  on . The n o tab le  ex cep t io n  i s  Freetown  
where e s p e c i a l l y  i n  th ee  ar l i a r  y e a r s ,  many i n f e c t i o n s  
were c o n tr a c te d  i n  sh ip s  i n  the  harbour, and o th e r s  in  
th e  T r a n s i t  Camp. The new-comers i n  t r a n s i t  deve lop ed  
M alaria 10 -  18 days l a t e r  in  other  c o l o n i e s .  I  have 
found I t  im p o ss ib le  t o  c o l l e c t  s u f f i c i e n t  d a ta  t o  make
a d ju stm e n ts .
jS u p p r e s s i v e  D rugs.
When c o n s id e r in g  a l l  f i g u r e <? u  ,b x ig u r e s ,  i t  should  be borne in
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mind th a t  w i th  the e x c e p t io n  o f  groups u sed  as  con­
t r o l s  i n  ex p er im en ts  a s  m entioned l a t e r ,  su p p r e s s iv e s  
were tak en  a s  f o l l o w s s -
Jan 1941 -  Mar 1943 Quinine gr V. per day
Mar 1945 -  Oct 1943 Mepacrine gm 0*4 per week
Oct 1945 -  May 19*3=4 ’b p a c r in e  gm 0 .6  f 11
May 1944 -  Dec 1944 Mepacrine gm 0 .7  11 ”
The c o n s c ie n c io u s n e s s  w ith  which the su p p re ss !  v e -  
n e s s  have been  taken h a s  s t e a d i l y  improved.
Probably  a l l  over the Command now about 9C0 tak e  
a *  more than  0 .6  gm Mepacrine per week, ^ h is  w i l l  be 
d is c u s s e d  i n  d e t a i l  l a t e r .
( f )  S t r e n g t h s .
The g r e a t e s t  of care i n  the c o l l e c t i o n  o f  f i g u r e s  
i n d ic a t in g  the number o f  c a s e s  o f  M alaria which occur 
would be e n t i r e l y  w a s te d  u n le s s  the s t r e n g th s  on which  
in c id e n c e  rattos are c a lc u la t e d  are a c c u r a te ,  p r e c i s e l y  
d e f in e d , and comparable both from year t o  year and be­
tween C o lo n ie s .
I t  i s  t o  be n o te d  f i r s t  th a t  the r a t i o s  are ”so
41 \ n
many per 1 0 0 0  o f  average s t r e n g t h ”, not tho^total 
u
str e n g th  which would be the t o t a l  number exposed  t o  
i n f e c t i o n  or as the  in su ran ce  companies would say ”a t  
r i s k ” .
I t  i s  im p o ss ib le  to  keep tr a c k  o f  th o se  who a r r iv e  
from or are p o s te d  to  the  U n ite d  Kingdom. I t  i s  even  
more d i f f i c u l t  to  reck on  the  amount o f  in terch an g e  o f  
p e r so n n e l  between c o l o n i e s .
Yet the “average s t r e n g th ” i s  a bad f ig u r e  f o r  de­
term in ing  th e  M alaria  in c id e n c e  for  as w i l l  be shown 
l a t e r ,  newcomers have been much more l i k e l y  to  c o n tr a c t  
M alaria , w h ile  much M alaria i s  a l s o  c o n tr a c te d  i n  l o c a l  
t r a v e l ,  because many people  f a i l  t o  ta k e  t h e i r  su p p re ss iv e  
fo r  one r e a so n  or another at such t im e s ,  th e y  are ex­
posed  t o  f a t ig u e  on long  road, r a i l  and a ir  journeys
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and t h e y  tend  t o  a r r i v e  or depart i n  the hours  
o f darkness w ith o u t  changing in to  p r o t e c t iv e  
c lo t h in g  •
So th a t  where there i s  much tu r n  over in  popu­
l a t i o n  e s p e c i a l l y  in v o lv in g  newcomers from B r i t a i n ,  
th e  number o f  M alaria  c a s e s  in c r e a s e s .  I f  we take the  
average s tr e n g th  f o r  c a lc u l a t in g  the r a t i o s ,  th ere  
w i l l  be no i n d i c a t i o n  i n  the s tr e n g th  f i g u r e s  o f  
th e s e  changing p o p u la t io n s  which cause  in c r e a se  of  
•Malaria to ta ls^  so  th a t  the in c id en ce  of M alaria would 
appear t o  be unduly  g r e a t e r  th a n  i t  r e a l l y  i s  in  
A reas or s t a t i o n s  where th e r e  i s  much change i n  popu­
l a t i o n .
4 c o n c r e te  example o f  the e f f e c t  o f a g r e a te r  po­
p u la t io n  turn  over i s  a f fo r d e d  by N ig e r ia .  T h is  w i l l  
be d i s c u s s e d  i n  more d e t a i l  l a t e r ,  but N ig e r ia ,  b e in g  
th e  g r e a t  assem bly  and t r a in in g  ground o f  the forma­
t i o n s  w h ic h w n t  o v e r s e a s ,  r e c e i v e d  very  la r g e  numbers 
o f  O f f i c e r s  and B.N.^.Og and a f t e r  a few months sen t  them 
o f f  a g a in .  T h is  i s ,  I  th in k , a very  r e a l  r ea so n  for  th e  
f a i l u r e  o f  M alaria r a t e s  to  f  a l l  a s d r a s t i c a l l y  as in  the  
other c o l o n i e s .
But the t o t a l  s t r e n g t h ,  to  be a t  a l l  accu rate  would
of
re q u ir e  to  take i n t o  c o n s id e r a t io n  two other fa c to r s /w h ic h  
one i s  im p o ss ib le  o f  c a l c u l a t i o n ,  ^hese are, the d u ra t io n  
of s ta y ,  and the season  o f  year or a r r i v a l  on the c o a s t .
I t  would have been p o s s ib l e  by enormous e f f o r t  t o  
work out a t o t a l  number o f  "exposure months" but the sea ­
son of th e  year and the  in c r e a s e d  l i a b i l i t y  to  i n f e c t i o n
o f  new p e r so n n e l  from tt tt * v, ,
i n  shopt  s ta y  would i n v a l i d a t e
t h i s  f i g u r e .
The most e a s i l y  a v a i la b le  and c o n s i s t a n t  s tr e n g th
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f lg u r e  i s  t h a t  o f  r a t i o n  s t r e n g th .  T h is  f ig u r e  v a r ie s  
d i r e c t l y  as th e  M il i ta r y  p o p u la t io n .
The a r i th m e t ic  mean o f  d a i ly  r a t i o n  s t r e n g t h  i s  
the f ig u r e  u se d  i n  a l l  c a l c u l a t i o n s .  r^ here th ere  has  
been any'.rapid change i n  p o p u la t io n  e t c .  t h i s  i s  always, 
n o ted  when M alaria in c id e n c e  i s  c o n s id er ed  in  any par­
t i c u l a r  s t a t i o n .  V a r ia t io n s  of s tr e n g th  are shewn
on Colony Graphs for  ea sy  r e f e r e n c e .
To sum up th en , w hile  there i s  no s u g g e s t io n  th a t  
the r a t i o ^  are a c c u r a te ,  i t  i s  c o n s id e r e d  th a t  th e y  $re 
as accu rate  as are ever  o b ta in ed  f o r  H ealth  S t a t i s t i c s  
of any k in d  e x c e p t  th o se  w i th in  a c lo s e d  community. I f  
th ey  are c o n s id e r e d  i n  the l i g h t  o f  the known f a c t o r s  
when ten d  t o  in f lu e n c e  them, th ey  are of v a lu e .
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T H E  G A M B I A  
Chapter I I I
(A) The C lim a te .
The S eason s i n  Gambia are much more marked than  
anywhere e l s e  i n  B r i t i s h  West A f r ic a  w ith  the  p o s s i ­
b le  e x c e p t io n  o? the n e a r -d e s e r t  thorn  country  in  
the  fa r  n o r th  o f  N ig e r ia .  5*or f i v e  or s i x  months from  
November onwards, the  c lim ate  i s  dry and pte asan t  w ith  
a marked n ig h t  drop i n  tem p era tu re . In December,
January, February and March, the dry wind which b low s  
i n t e r  m it t  ant l y  from the Sahara -  th e  Harmattan -  
i s  i n v i g o r a t i n g ,  and th e r e  may be a d a i l y  swing o f  
tem perature o f  as much as  40 d e g r ee s  F a r e n h e i t .  During 
the s i x  months o f  the pry se a so n , the r a i n f a l l  i s  
n e g l i g i b l e ,  seldom a g g r eg a t in g  more than an in c h .
R e la t iv e  hu m id ity  h a s  a b ig  d a i l y  r ange sL though con-  
s i s t a n t l y  low during the Karm attan , w h ile  the d a i l y  
tem perature v a r ia t i o n  i s  from about 92 F* t o  60 F*
The wind i s  more or l e s s  s t e a d i l y  from the North -  
West ex cep t  when the  Harmattan blows from the North-*--
The e n t i r e  annual r a i n f a l l  o f  about 52M a t  B a th u rst
and l e s s  in la n d  norm ally  f a l l s  between A p r i l  and ^ c to - ....
b e r ,  b e in g  u s u a l l y  maximum i n  August* The e f f e c t  o f ’ t h i s  
r e l a t i v e l y  la r g e  f a l l  over a sh o r t  p e r io d  i s  most de­
p r e s s in g  and unpleasant. U n t i l  q u ite  r e c e n t  y e a r s ,  '
* /
o n ly  a skelet<pn s t a f f  o f  Europeans sp en t the  r a in y  s e a -
i n  th e  C o lo n y . m  o ld e r  t im e s ,  the  G overnors u s u a l l y
•^ k i^ e d  t o  Madiera fo r  a course o f  trea tm en t o f  t h e i r  
gout*
u r in g  the  r a i n s ,  the  maMmum d a i l y  tem peratures  
w i l l  average about 87 D egrees E but the d a i l y  faL 1 a t  
n ig h t  i s  mujtSh l e s s  than i n  the dry se a so n , an average  
e a r l y  morning temperature i s  about 69 d eg rees  F .  The
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r e l a t i v e  h u m id ity  i s  c o n t i n u a l l y  h ig h ,  on a twenty four  
hour average ahout 8 0 ,  and as a r e s u l t ,  the sk in  i s  
c o n t i n u a l l y  not m o is t  b u t w et ,  w h ile  b ook s, le a t h e r  e tc *  
grow lu x u r ia n t  crops o f  mould* *^ t i s  c h a r a c t e r i s t c  o f  
Gambia th a t  during the  r a i n s ,  some f a l l s  n e a r ly  ev ery  
day and th a t  v e ry  la r g e  f a l l s  on a s in g le  day are uncom­
mon* The wind i s  s t e a d i l y  from due West during th e  r a in s *
(B)* The Country*
As w i l l  be seen  from maps 1  and 2 The ^ o lon y  i s  
s im p ly  a s t r i p  o f  about te n  m i le s  on e i t h e r  s id e  of th e  
Gambia r i v e r  fo r  about 200 m i le s  in land*  The main ~- 
M il i t a r y  S t a t i o n s  are i n  B a th u rst  and the Cape S t  Mary 
P en in su la *  although th ere  are odd sm a ll  b o d ie s  o f  tr o o p s  
on the North Bank o f  the R iver*
1‘h i s  must s u r e ly  be th e  most backward o f  B r i t i s h
a
C o lo n ie s*  B a th u r s t ,  b u i l t  on/swampy I s la n d ,  nowhere
more than 1 8 M above sp r in g  t i d e  l e v e l ,  was d e sc r ib e d
by G •M* F in d la y  as *a sponge which a l t e r n a t e l y  w ith  the
t i d e s ,  sucks up and sq u eezes  out i t s  own excrem entw*
The town i s  b u i l t  on the on ly  s e m i - s o l id  ground on the
is la n d *  To add t o  th e se  n a tu r a l  d isa d v a n ta g e s ,  the few
d r a in s  i n  the town are so  l e v e l l e d  as  t o  r e t a i n  w ater
(S~8)
a l l  the year round* P hotographs/w hich  I  took  e a r ly  in  
1944 shew the p r e v a i l in g  c o n d it io n s *
The r i v e r  i s  t i d a l  f o r  about 100 m i le s  from i t s  
mouth and the banks are mangrove swamps and r i c e  swamps.
Even Cape S t  Mary i s  surrounded by swanps and i n t e r s e c t e d  
by to r tu o u s  stream s w ith  ch an n els  cut deep i n  the sand and 
ir o n s to n e  l a t e r ! t e  • The whole su r fa c e  o f  the Gape i s  p i t ­
te d  by d e p r e ss io n s  from o ld  c u l t i v a t i o n  and sh a llow  w e l l s .  
There h a s  never been  any s e r i o u s  a ttem p t t o  c o n t r o l  water  
i n  order t o  check m osquito  breed ing*  anywhere in  the  
Gambia. The g r e a t e s t  e x t e n t  o f  m osquito  c o n tr o l  attemp­
t s  been a r a th er  incom plete  Aedes A egypti campaign which
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i s  co n fu sed  i n  the minds of th e  A fr ic a n s  c e r t a i n l y  
and o f  many Europeans, w ith  M alariaC ontrol*
I t  w i l l  he seen  t h a t  c o n d i t io n s  were t o  sa y  the- 
l e a s t  fa r  from favour able  fo r  B r i t i s h  Troops who have 
been  s t a t i o n e d  th e re  during t h i s  war*
(C) M alaria  during the p r e se n t  War, ~ ™
As would be exp ected  from what h a s  been s a i d  about  
c l im a te ,  m osquito  d e n s i t i e s  and m alaria  are much more 
s e a s o n a l  in  the/aambia than ej-sewhere i n  West A fr ic a *  
N e v e r th e le s s  there  i s  no c o m p le te ly  f r e e  season  a s  In  
c o u n t r ie s  w ith  a r e a l  w in te r ,  and i n  which B ehign  
T0r t i a n  i s  the common m alaria*
( i )  The M osquitoes and t h e ir  i n f  a c t i v i t y *
Major A*S# D aly  o f  a M alaria F ie ld  L aboratory was se n t  
t o  Gambia i n  w ith  a la b o r a to r y  a s s i s t a n t  and eq iip m en t  
from November 1942 t o  December 1943* He made the  f i r s t  
r e a l l y  com plete study o f  M alaria i n  the Cape S t  ^ y  
and B a th u rst  area* Much of h i s  In form ation  i s  q u o te d -  
below*
In October and November 1941 Ribbands and Ko b e r t-
son o f  the  same la b o r a to r y  had done a p r e l im in a r y  spraying
and i n  a t o t a l  o f  t h i r t y  s even  rooms examined i n  B a th u r s t
and Cape S t  Mary th e  Anophelene cou n ts  were a s  f o l l o w s i -
A* Gambiae • 6530 or 90*5$! o f  t o t a l  Anophelenes
(15#1$ m ales)
A * ‘F un estu s 615 or 8»5$  M n n
( 6 . 6$  m ales)
O thers (A.s P h a r o en s is  63 n 1$  w n «
(& r u f ip e s )  "7208 n x® !$
D a ly  a n a ly s in g  the r e s u l t s  o f  815 spray c a tc h e s  In  which
7295 anop h elen es  were ca p tu red , r e p o r ts  i d e n t i f i c a t i o n s
a s  f o l lo w s * -
A* Gambiae T y p ic u s .  7081 96$
A* Gambiae var Ms l a s  75 l iO g $
Ai F u n e s tu s .  135 K 8 ^
A* P h a r o e n s is  4  0*027^
7295-------------------
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Ihe h ig h e r  p r o p o r t io n  o f  A . F un estu s  group i n  %b« 
bands and R o b er tso n 1 s f i g u r e s  i s  accou n ted  f o r  by the  
se a so n  o f  the  y e a r .  At the end o f  the r a i n s ,  there  i s  a 
s l i g h t  in c r e a s e  i n  Daljay* s f i g u r e s  a l s o .
Subsequent house c a tc h e s  and i d e n t i f i c a t i o n s  have  
had o f  n e c e s s i t y  t o  be done by a s e r i e s  o f  S a n ita r y  
I n s p e c t o r s  from ^ 'ield  Hygiene S e c t io n s  who have had a 
v a r ia b le  degree o f  t r a in in g  and s k i l l  but th e y  co n firm -  
t h a t  i n  1944 A nopheles Gambiae was by fa r  the  commonest 
anophelene t o  be caught i n  house ca tch es#  In no 
observer* s r e s u l t s  have c u l i c i n e s  ex ceed ed  1^ o f  the t o ­
t a l  ,
Graph 3 i s  com piled  from Major Daly* s data  and shews 
c l e a r l y  the c h a r a c t e r i s t i c  tremendous r i s e  i n  t o t a l  house  
c ou n ts  a ccou n ted  fo r  a lm ost e n t i r e l y  by a n op h eles  Gambiae,
The r e s u l t s  are a l l  from the town o f  Bakau and tw enty
c a tch
comparable h u ts  w ere /sp ra y ed  w eek ly .
Daly* s r e s u l t s  fo r  the d i s s e c t i o n  o f  Mosquitos are  
g iv e n  i n  th e  f o l lo w in g  ta b le
^.Species S p o r o so ite  s [ O ocysts GrossNo. P lu s % P lu s P lu s . % P lu s P lu s . % Plus.
A* Gambiae. 882 34 3 .9 53 6 85 9 .6
A* Gambiae• 
var m ela s .
55 0 0 1 2 1 2
A» F u n e s tu s . 78 0 0 8 10 8 10
A* P h a r o en s is 7 0 0 i 0 G 0 0T o t a l s , 102$ : 34 ; 3 .3 1 62 6 . 1 94 9 .2
These f i g u r e s  are h ig h  and th ey  were o b ta in ed  in  a 
v i l l a g e  where d a i l y  la rg e  s c a le  house spraying was in  
p r o g r e s s .
These i n f e c t i o n  r a t e s  in c r e a s e d  month by month e v e n  
w ith  the  r a p id  in c r e a s e  o f  the m osquito  p o p u la t io n .  From 
h i s  data Dftl^y e s t im a t e s  th a t  the average number o f  r e ­
i n f e c t i o n s  per head o f  p o p u la t io n  i n  Bakau during the  
p e r io d  was a t  l e a s t  50 per annum, ev en  i f  each  i n f e c t e d  
m osquiso i s  a l lo w ed  o n ly  one b i t e .
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U n fo r tu n a te ly  th ere  are no other  a v a i la b le  f i g u r e s  
fo r  i n f e c t i v i t y  r a t e s  as a f u l l  time m a la r io lo g i s t  has  
never b een  s t a t io n e d  i n  Gambia, e x ce p t  during the year  
of work by Major D a ly .
( i i i )  Endemic Malar iajln  the C i v i l  P o p u la t io n .
(a) E vidence from s p le e n  r a t e s .
The fo l lo w in g  ta b le  g i v e s  the f in d in g s  o f  v a r io u s
Army O bservers during the p r e sen t  war*- A l l  in  c h i l -  
dren^age groups 2 - 1 0  y e a r s .
Year Month Town or 
V i l la g e No.
Examd
P lu s
•
$ P lu s O bserver .
1941 June Bakau 75 50 66 B rig  .G .M .F ind lay
1942 Mar • 1Ten v i l l a g e s  ? 
on North  
Bank1
•t• 51 I/t.C o l . A. s  .G i lr o y
1942 D ec . Bakau 50 34 68 Maj. A .S .  Dal^y*
1943 Jan. tt 50 33 66 tt tt
1943 Fbb. tt 82 42 56 tt tt
tt Apr. tt 77 35 45 tt H
tt May tt 1 0 0 37 37 tt n
tl June tt 66 25 38 tt tt
II J u ly tt 50 ‘ 31 62 it tt
H Aug tt 50 29 58 tt tt
tl Sept tt 85 54 63 tt tt
It Oct tt 50 33 66 tt tt
tt Nov tt 50 33 66 tt.............. tt -
1944 Jan tt 73 49 77 .Lib o l  «A*C .S t e ­
ven son .
tt tt Sukuta 1 2 0 76 63 ft H
(b) Evidence from P a r a s i t e  r a t e s  in  C h ild r e n .
Again our o n ly  in fo r m a tio n  i s  from D al^ y . During 
the  p e r io d  in  which he worked i n  Cape S t .  Mary, over  
5€$ o f  the t o t a l  c h i ld r e n  examined on any one o c c a s io n  
c o n s i s t a n t l y  had p a r a s i t e s  in  t h e i r  b lo o d .
( iv )  M alaria  R a te s  i n  the Army.
Erom the fo r e g o in g ,  and knowing the e f f i c i e n c y  o f  
A. Gambiae as c a r r i e r ,  i t  i s  not s u r p r is in g  th a t  Gambia 
h a s  always had a p a r t i c u l a r l y  bad r e p u t a t io n  a s  a 
M il i t a r y  S t a t i o n .
The fo l lo w in g  ta b le  shews the data  r e le v a n t  to  
the in c id e n c e  o f  m alaria  i n  tro o p s  during t h i s  war.
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Year
R a t io s  P< 
of s t r e n
1000
pith.
ffi o f  T o ta l  
A dm issions
C ases o f  
B la ck -
T o ta l
R ain­
f a l l
Average
S tr e n g th .
Mala­
r i a  ad­
m is s io n s
Admis­
s io n s
a l l
C ases
due to  Ma­
l a r i a
water  
pe ver
1941
1942
1943
1944
662
1071
483
175
942
1852
1161
826
70
58
41
21
1
15
5
0
32 M 
51" 
49" 
61"
524
1650
1203
593
I t  i s  p e r m is s ib le  t o  d e a l  w ith  a l l  the tr o o p s  as i f  
i n  one s t a t i o n  fo r  w ith  a few e x c e p t io n s ,  th e y  have a l l  
b een  c o n c e n tr a te d  in  a r e l a t i v e l y  sm all area  and the  
c l im a t ic  c o n d i t io n s  are app rox im ate ly  the same. There i s  
no q u e s t io n  o f  c o u r se ,  th a t  to  l i v e  on the c o a s t  o f  Cape S t  
Mary i s  t o  run a much l e s s e r  r i s k  than to  l i v e  i n  B a th u r s t  
b u t the c o n t r o l  problem i s  r o u g h ly  the same.
GRAPH 4 g i v e s  the  r a t e s ,  s trengthsr«fcdbas and r a i n f a l l  
by fou r  week p e r io d s .
For com parison, and t o  in c r e a s e  the va lue  o f  m. op i­
n io n  th a t  a c t i v e  measures have reduced  the in c id en ce  o f  
m a la r ia  i n  thB  tr o o p s ,  i t  would be o f  importance t o  g iv e  
comparable s t a t i s t i c s  c o v er in g  the p e r io d s  b e fo re  and 
during  the y e a r s  under rev iew  i n  the C i v i l  European popula­
t i o n .  U n fo r tu n a te ly  th ere  ju s t  are not a i y  s t a t i s t i c s  
w hich are o f  g r e a t  v a lu e .  Gambia F ig u res  0f  the u s u a l  
v a r i e t y  p u b lish e d  by the M edical Department Annual R eports*  
H erewith the JPre-war f ig u r e  ss«
Year
Average
.a -  uamuxa •
H o sp ita l Ratio© o f a d m iss ion s
S tr e n g th . A dm issions  
fo r  M alaria
fo r  M alaria  per 1000  
of average s t r e n g t h .
1926 50 13 2601927 53 14 2671928 48 10 2081929 61 22 3601930 39 6 1541931 45 17 3771933
1934
1935
33
50
57
10
11
13
18
333
220
1936 59 226
1937 51 3058 157
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A l l  I  can  e l i c i t  i s  th a t  the War time f i g u r e s  for  H o sp ita l  
A dm issions fo r  M alaria are i n  no way abnormal and t h a t  
i n  the  o p in io n  o f  the sm a ll  M edical S t a f f  o f the C olo-  
* n i a l  M edical S e r v ic e  not more than one a t ta c k  in
th r ee  i s  ad m itted  t o  H o sp ita l*  There i s  no q u e s t io n  
b u t t h a t  the  f i g u r e s  g iv e n  above are not comparable
w ith  Army f i g u r e s  and t o  compare w ith  the m i l i t a r y
1 Tfi&Y
system  o f  e v er y  a t ta c k  going in t o  H o sp ita l ,^  would r e ­
qu ire  a t  l e a s t  t o  be d ou b led . The a t ta c k  r a t e  i n
n o n - o f f i c i a l  gaa?4e**s i s  unknown but i s  reckoned  t o  
- n
be much h ig h e r .
For c o m p le te n e ss ,  the H o s p ita l  adm ission  R ates  
fo r  A fr ic a n  Troops per 1000 o f  S tr e n g th  per annum are 
g iv e n  below# The r a t e s  f o r  1941 are o f  r a th e r  doubt­
f u l  va lu e  as I  have b een  unable to  check them a g a in s t  
the H o s p it a l  Books*
YEAR R atios per lOODof S tren g th  
H o s p ita l  Admissions*
% T o ta l  A dm issions  
due t o  Malaria*
M alaria* A l l  Causes
1941 89 500 18
1942 94 881 1 0 .7
1943 51 803 6 .3
1944 74 852 8 . 4
The m ost n o ta b le  a s p e c t s  o f  a l l  th e s e  s t a t i s t i c s
TO
i s  the s t e a d y  r e d u c t io n  i n  H o s p ita l  A dm issions i n  Army
A
Europeans s in c e  1943 and the d im in ish in g  p r o p o r t io n  
o f  the t o t a l  s i c k n e s s  which i s  caused  by t h i s  d i s e a s e #  
The r e d u c t io n  i n  B lackw ater FQVer i s  d e a l t  w ith  l a t e r  
f o r  the whole Command. The A fr ic a n  tr o o p s | who do n o t  
take any a n t i - m a la r ia l  p r e c a u t io n s ,  con tin u e  t o  have  
v e ry  much the same amount o f  m a la r ia ,  and th ere  was 
q u ite  a sharp r i s e  a f t e r  the r a in s  in  1944#
A ir in g  1941 and 1942, th ere  was a s te a d y  i n f l u x
O f E u r o p e a n  T r o o p a  i n t o  t h e  a r e a  a n d  t h i s  i n c r e a s i n g
p r o p o r t i o n  o f  su^oRn'HMo
s u s c e p t i b l e s  u n d o u b t e d l y  c o n t r i b u t e d  t o
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the abnorm ally h ig h  in c id e n c e  in  1942# In  a d d it io n ,  
th e se  tr o o p s  a r r iv e d  a t h a s t i l y  prepared  camps and 
were o f t e n  on long  e x e r c i s e s  in v o lv in g  n ig h t  work 
and bush camps# The su p p r e ss iv e  em ployed was q u in in e .
The problem  o f M osquito C on tro l in  Gambia i s  so  
enormous th a t  no s e r io u s  e f f o r t  h as e v er  been  made t o  
ta c k le  i t .  There are th r ee  main problem s in  la r v a l  
c o n t r o l .  The f i r s t  i s  the huge area  o f  swamp and 
lag o o n  w hich may be se en  in  sk etch  Map 3 and w hich i s  
u n tou ch ed . These are A . Gambiae var M elas b reed in g  
areas*  T^e second source o f  p r o l i f i c  b reed in g  i s  a 
s e r i e s  o f  deep c u t ,  to r tu o u s  stream s w ith  s id e  chann els  
and rocky p o o ls  n o ta b ly  the Sando K iver which e n te r s  
the sea  a t  Kotu, South-W est o f  Cape S t .  Mary* These  
tw o, the swamps and the strea m s, p rov id e  the s i t e  o f  
m ost o f  the dry sea so n  b r e e d in g . The T id a l swamps 
c o u ld  be c o n t r o l le d  and the lan d  r ec la im ed  by bunding, 
w h ile  tJhe stream s are r e l a t i v e l y  amenable t o  c a n a l i ­
z a t io n  and la r v ic id in g  but the th ir d  source o f  b reed in g  
i s  a lm ost im p o ss ib le  o f  c o n tr o l  in  our p r e se n t s ta t e  o f  
ad van ce . T h is i s  the b reed in g  which o ccu rs a l l  over the  
Cape S t Mary P en in su la  on c u l t iv a t e d  p a tc h e s , r ic e  swamps. 
sh a llo w  w e l l s ,  f o o t  p a th s e t c  in  c a su a l w a ter  during  
and a f t e r  the r a in s .  A fte r  a heavy day*s r a in ,  the
t
w hole co u n try sid e  i s  broken up by sm a ll la k e s  «h ich  
qip<ckly su b sid e  le a v in g  p o o ls  b eh in d  everyw here*
The n a t iv e s  use hump c u l t iv a t io n ;  th a t i s ,  in s te a d  
o f  p lou gh in g  and fu rro w in g , th e y  p la n t  t h e ir  v e g e ta b le s ,  
groundnut and ca ssa v a  i n  l i t t l e  mounds about a f o o t  t o  
e ig h te e n  in c h e s  h ig h .  The «borrow p i t s 1 from w h ic h # 
th e y  scrape up the s o i l  are l e f t  betw een  the mounds. Then 
i n  the dry se a so n  they  are accustom ed t o  d ig  sh a llow  w e l ls
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a t  each  p a tch  o f c u l t i v a t i o n .  A fte r  one or two y ea rs  
c u l t iv a t i o n ,  le a v in g  the land  fa llo w  (and p i t t e d ) ,  
th e y  p a ss  on t o  another patch  where th e y  d u ly  d ig  ano­
th er  w e l l .  As a r e s u l t  the whole su rfa ce  o f  the^penin- 
su la  i s  ir r e g u la r  and f u l l  of d e p r e ss io n s  which are 
i d e a l  fo r  anophelene b r e ed in g , fcr A . Gambiae when 
bare and fo r  A. A m e stu s  when g r a s s y .
Very l i t t l e  work on la r v a l  c o n tr o l  h a s been a t ­
tem pted by th e  Army* Dry season  p a r t ia l  c a n a l iz a t io n  
o f  stream s h as been  a ttem p ted  w ith o u t n o ta b le  s u c c e s s .  
Too o f t e n , an e n t ir e  dry se a so n ’ s work i s  ren d ered  
u s e l e s s  by the f i r s t  storm* O ilin g  and Far i s  g reen  
d u stin g  round camps h a s alw ays been  c a r r ie d  o u t, but 
each  y e a r , b r e ed in g , e v e n  c lo s e  t o  camps h as been  
c o m p le te ly  out o f c o n tr o l  fo r  a p e r io d  of s ix  weeks in  
th e  w et season * S in ce  th e  r a in s  o f 1944 we have had  
th e  lo a n  o f  two b u lld o z e r s  and an a ttem p t h as been made 
t o  l e v e l  th e  ground fo r  a m ile  r a d iu s  round each  camp 
and t o  make paths "through each area  so  a s  to  zone i t  
fo r  th e  purpose o f  e a sy  o i l in g  in  the r a in s*
The m ain a t ta c k  on the mosq* i t o  h a s alw ays been  
house sp ray in g  o f  n a t iv e  v i l l a g e s  and t h i s  has been  
c a r r ie d  ou t for  lo n g e r , on a b ig  s c a le ,  th an  a t  any 
oth er  p la c e  in  the fou r  c o lo n ie s .  Bakau fo r  example 
h as now been  sprayed  d a i ly  during th e  r a in s  and tw ic e  
w eek ly  during th e  dry s e a s o n  fo r  over th ree  years*  In  
1944 the system  was e x te n d e d  t o  ensure th a t  s'v ery  na­
t i v e  h a b ita t io n  w ith in  two m ile s  o f  a m i l i t a r y  s t a t io n  
was sprayed* The o n ly  e x c e p t io n  i s  B ath u rst Town 
where a few  tr o o p s  are lo c a t e d .  T^q ta s k  th ere  i s  
to o  b ig  and the C i v i l  M edical Departm ent cannot h e lp *  
D.D*T* i s  g o in g  t o  be o f immense v a lu e  in  th e  Gam­
b ia .  Commencing i n  January 1945 a l l  v i l l a g e s  are 
b ein g  sprayed  once in  s ix  weeks t o  g iv e  a dosage on ttB
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s u r fa c e s  o f  75  xagm D.D.T* per square f o o t .  P r e lim i­
n ary  f in d in g s  in  Gambia and e lsew h ere  in d ic a t e  th a t  
th e  tim e betw een sp ra y s w i l l  p rob ab ly  be ab le  t o  be-^  
c o n s id e r a b ly  len g th e n e d  e s p e c i a l ly  in  th e  dry s e a s e n .  
The use o f  D .D .T . w i l l  en ab le  labour and money t o  be 
d iv e r te d  t o  a n t i - l a r v a l  w ork.
• t^ w i l l  be s? p r e d a t e d  from  a l l  the fo r e g o in g ,  
th a t  u n le s s  th ere  i s  some unknown e p id e m io lo g ic a l  
v a r ia t io n  i t  i s  u n l ik e ly  th a t the r e d u c t io n  o f  m a la r ia  
in  Gambia over the th r e e  y e a rs  i s  due t o  m osq uito  con­
t r o l .  The m ain ca u ses  far  th e  f a l l  must be a t t r ib u t e d  
to  l e s s e r  exposure o f  troop s due t o  s t a t i c  c o n d it io n s  
and b e t t e r  accom m odation, and m epacrine s u p p r e s s iv e s .
Z-AST
T h e  l a t ifeor  w i l l  b e  d e a l t  w i t h  l a t e r ,  r
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S I  E H R A X. E 0  H E 
Chapter V .
(A) • The C lim ate ♦
There i s  a la r g e r  annual r a i n f a l l  in  th e  
Southern  p a r t  o f  S ie r r a  Leone th an  in  any oth er  P £rt$  
o f  % i t i s h  W est A fr ic a  (See Map 1) • In  Freetown th e  
annual t o t a l  a v era g es about 150 In ch es  w h ile  In  an 
e x c e p t io n a l  year 250 in c h e s  have f a l le n *  d i f ­
fe r e n c e  in  c lim a te  betw een w et and dry se a so n  i s  much 
l e s s  marked th an  In  Gambia though th ere  i s  no doubt 
to  anyone s ta t io n e d  i n  Freetown whether th e y  a r e  e x ­
p e r ie n c in g  th e  one or th e  other*
In F reetow n, December, January and February are  
the o n ly  months r e a l l y  fr e e  from r a in  and th e  Harmat- 
tan  blow s in t e r m it t e n t ly  during t h i s  p eriod *  Even in  
the course o f  t h i s  sh o r t dry s e a s o n , th e re  i s  u s u a l ly  
a f a l l  o f  about th ree  in c h e s  o f  ra in *  T h is u s u a l ly  
f a l l s  during and a f t e r  th e  ,*Bullamsn, which are torn a­
d oes so  named because th e  f i r s t  warning i s  u s u a l ly  the  
accu m u la tion  o f  c lo u d s  over th e  Bullam  shore on the  
oth er  s id e  o f  the e s tu a r y  from  Freetown* They blow a t  
th e  b eg in n in g  and end o f  the r a in s*
J u ly  and August have the h e a v ie s t  r a i n f a l l  and 
th e r e a f te r  the r a in s  dirnimiah s t e a d i l y .  Over th e  whole  
y e a r , r a in  faL on about h a l f  th e  days and f i v e  in c h e s  
o f r a in  in  one da^ i s  q u ite  common*
There i s  rem arkably l i t t l e  v a r ia t io n  i n  th e  tem­
p era tu re  th e  year pound* In th e  dry s e a s o n  th e re  i s  
not uncommonly a d a i ly  v a r ia t io n  of up to  15 d e g r ee s  
F b u t the average d a i ly  range i s  about 10 d e g r e e s  F 
and th e  e x tr e m e s  are 89 d e g r ee s  & and 72 d eg rees  F . 
■^uring the r a in s ,  th e re  i s  seldom  a s much as 10  d egrees
5 7 .
F , d a i ly  range and the ex trem es o f d a i ly  range are 
a p p r o x i m a t e l y  88  d e g r e e s  F and 72 d eg rees  F .
The h u m id ity  i s  in v a r ia b ly  h ig h /  Even in  th e  
se a so n  o f th e  Harmattan i t  seldom  f a l l s  below r e l a t i v e  
h u m id ity  60 , w h ile  the normal d a i ly  range during the  
r a in s  i s  from about 93 t o  7 5 .
The wind a t Freetow n i s  alw ays South-W est w ith  th e  
e x c e p t io n  o f the tim e o f  th e  Harmattan and when to r ­
nadoes are b lo w in g .
In la n d , the r a i n f a l l  i s  l e s s  than  on the coa s t ,  
though e v en  in  the fa r  n orth  i t  i s  about 80  in c h e s  per 
annum. The d a i ly  v a r ia t io n  o f tem perature i s  more 
marked, e s p e c i a l l y  i n  the h i l l s  where i t  may f a l l  a s  
low  as 55 d eg rees  F a t  n ig h t .
^t w i l l  be r e a l iz e d  from the above resume th a t  
everyw here, the d e c id in g  fa c to r  in  p e r so n a l com fort i s  
th e  b reeze  and th a t p r o te c t iv e  a n ti-m o sq u ito  c lo th in g  
i s  n o t p o p u la r .
(B) The C ou ntry .
Only Freetow n w i l l  be c o n s id er ed  i n  d e t a i l  as over  
9€$? o f  tro o p s have alw ays been  in  Freetow n and d i s t r i c t #  
Freetow n, (Map 5) i s  f r in g e d  in  the sea  by mangrove 
swamps in  m ost a r e a s , th e se  b e in g  su cceed ed  by a nar­
row c o a s t a l  s t r ip  o f  r e l a t i v e l y  f l a t  cou n try  and th en  
by Ir r e g u la r  h i l l s  w ith in  a m ile  or two o f th e  s e a ,  
r i s in g  a s h ig h  a s  25000 f e e t .  These h i l l s  are t h i c k ly  
wooded.and have a much h ig h er  r a i n f a l l  than  Freetown  
i t s e l f .  From them d escen d  a whole s e r i e s  o f r iv e r s  
and stream s in  deep, ir r e g u la r ,  p o o led  ch a n n els  i n  th e  
l a t e r i t e .  in  a d d it io n , the h i l l s i d e s  have many seepage  
a r ea s  some w e l l  in la n d , and some r ig h t  down at the s e a .  
In  th e  l a t t e r  c a se , th e se  f r e s h l e t s  o f t e n  f e e d  th e  upper 
ends o f mangrove swamps*
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S a n ita r y  c o n d it io n s  are p r im it iv e  in  F reetow n.
There i s  no w ater borne sewage system  and th e  stream s  
are e x tr e m e ly  f o a l  even  the running w ater having a 
s a l in e  ammonia c o n te n t  o f  20  p a r ts  per m i l l io n  i n  the  
dry se a so n . The main s t r e e t s  are a d eq u a te ly  s id e  
d ra in ed  but the s id e  s t r e e t s  are ju s t  l a t e r i t e ,  p i t ­
t e d  w ith  h o llo w s  a n d e d g e d (o r  even c r o s s e d i)  by thou­
sands o f  to r tu o u s  e a r th  d ra in s  w ith  ir r e g u la r  p o o led  
b o tto m s. T hese drains overflow  w ith , each  b ig  f a l l  o f  
r a in ,  le a v in g  e v e ry  h o llo w  in  the l a t e r i t e  a p u d d le .
In  the r a in s  th e re  are an immense number o f such p o o ls  
a l l  over th e  town, in  the yard s o f and betw een th e  na­
t iv e  s h a n t ie s .  in  the sub-urban and r u r a l a r e a s , 
round F reetow n, th ere i s  i n  a d d it io n , as in  Gambia, 
much »hump c u lt iv a t io n *  which r e s u l t s  in  h o llo w s  and 
d e p r e s s io n s .
The s o i l ,  the la y e r s  o f  w hich l i e  r e v e a le d  in  the  
deep c u t  g o rg es  o f  some o f  the stream s, i s  on top  o f  
a t h in  la y e r  o f  c la y  sand humus and l a t e r i t e .  At 
vary in g  depth s o f an in ch  t o  th ree  f e e t ,  th ere  i s  a 
rock  l ik e  la y e r  o f l a t e r i t e  conglom erate o f  depth v a ry in g  
from one t o  f o r t y  f e e t .  There are th e n  su cceed in g  
la y e r s  o f hard and s o f t  l a t e r i t e .  Tfte r e s u l t s  o f  
th e se  fo rm a tio n s which i n t e r e s t  th e  ^ a la r io lo g i s t  are 
th a t  th e  top  and any subsequent hard la y e r s  exp osed  
w i l l  h o ld  p o o ls ,  w h ile  i f  a hard c r u s t  i s  broken th rou gh , 
by n a tu r a l e r o s io n  or a r t i f i c i a l  d r a in  c u t t in g ,  the s o f t  
la y e r  underneath  w i l l  r a p id ly  be washed away th u s  under­
c u t t in g  the banks o f  r iv e r s  or strea m s. ^orjbhe same 
r e a so n , any h i l l s i d e  in  which th e se  s t r a t a  are exp osed  
w i l l  show seep a g es  and sp r in g s  a f t e r  r a in s .  I t  w i l l  be 
a p p r e c ia te d  t h a t  c o n tr o l  o f  su rfa ce  w ater i s  e x tr e m e ly  
d i f f i c u l t  in  such g e o lo g ic a l  fo rm a tio n s e s p e c i a l ly  in  
an area w ith  so  h eavy  a r a i n f a l l .
(0 ) • T ran sm ission  o f  M alaria -  The M osquitoes and th e ir  
i n f e c t i v i t y .
xhere i s  a v ery  la r g e  l i t e r a t u r e  on the M osquitoes  
o f S ie r r a  1*6one, commencing w ith  th e  e a r ly  work o f S ir  Ro­
n a ld  R oss and c o n tin u in g  w ith  the many pap ers from th e  
A lfr e d  Jones L aboratory o f th e  L iv e r p o o l S ch oo l o f Tro­
p i c a l  M ed ic in e . ^he o u ts ta n d in g  im p ressio n  from th e se  
pap ers i s  t h a t ,  w h ile  the m osq u itoes have been known and 
c l a s s i f i e d  fo r  many y e a r s  and th e ir  r e l a t i v e  im portance  
r e c o g n is e d , th e  so u rces  o f  b reed in g  s u f f i c i e n t  to  accou n t  
for  th e  a d u lts  have been  so u g h t, »up h i l l  and down d a le * ,  
i n  Mangrove Swamps and i n  h i l l  s id e  stream s around Free­
town w h ile  the v a s t  m a jo r ity  o f  b reed in g  p la c e s  have i n  
f a c t  alw ays been in s id e  th e  n a t iv e  town.
In  the annual rep o rt o f the % d ic a l Department fo r  
1938, th e  fo l lo w in g  f ig u r e s  are g iv e n  fo r  Anophelene  
m osq u itoes found by w orkers from  the ^ lf r e d  Jones Labo­
r a to r y  during t h a t  y e a r s -
Larvae I d e n t i f i e d ; -  A.Gambiae 1 ,1 7 4 .
A* F u n estu s 158
A *R h od esien sis  52
A* C ou stan i 250
A• Hargre ave s i  90
A* Squamosus 249
' A. H an cock i. 46
A* Obscurus 30
A. N i l i  2 .
A d u lts  i d e n t i f i e d ; -  A* Gambiae 745
A• Gambiae var m elas 37
A. F un estu s 152
Ai C ou stan i 44
A* H argreavesi 1
A* Squamosus 4
A# H ancocki 5
A* M a rsh a lli group 2
Army o b serv ers  have found a l l  th e se  and the fo l lo w in g  
have been  found t o  be in f e c t e d ; -
' Ai Gambiae T yp ious 
A . Gambiae var me l a s  
A* F u n estu s  
A. N i l !
A. H ancocki 
A* H a rg rea v esi
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These b u lk  numbers do not o f  cou rse  r ep r e se n t a 
f a i r  p r o p o r tio n  o f  the v a r io u s  ty p e s  o f  m osq u ito , fo r  
th e  d e n s i ty  v a r ie s  from p la c e  to  p la ce  and a t  d i f f e r e n t  
se a so n s  o f th e  y e a r . The Gambiae: F u n estu s r a t i o s  vary  
i n  th e  same manner as d e sc r ib e d  fo r  the Gambia w h ile  
the o th e r s  are m o stly  found in  a s s o c ia t io n  w ith  
s tr e  ams •
P rob ab ly  v e c to r s  oth er  th an  A s. Gambiae and 
F u n estu s p la y  a g r e a te r  p art in  m alaria  tr a n sm iss io n  
in  Freetow n th an  anywhere e l s e  in  West A f r ic a .  Never­
t h e l e s s ,  A-« Gambiae and A . F un estu s over a l l  account  
fo r  over 90$  o f a l l  a d u lt  m osq u itoes found in  h o u ses  
and fo r  about 98$ o f a l l  m osq u itoes found in f e c t e d  on 
d i s s e c t i o n .  A. N i l !  b reed in g  i s  r e l a t i v e l y  common in  
the p o o ls  by th e  stream s e s p e c i a l ly  in  th e ir  h ig h er  
r e a c h e s , and L t .C o l .  H .F . Tredre o f  a m alaria  F ie ld  
L ab oratory  found sp o r o z o ite  r a t e s  o f 7 .6  to  9 .1 $  i n  
t h i s  s p e c ie s  in  G rafton  (Map 4) in  1941* N e v e r th e le s s  
as a p r a c t ic a l  c o n s id e r a t io n , o n ly  A . Gambiae and i t s  
var m e la s , w ith in  l o c a l  a rea s  (Such as K issy  (Map 4 )), 
and at c e r ta in  s e a so n s  o f  the year A. F u n estu s ,are o f  
p r a c t ic a l  im portance as m alaria  v e c t o r s .
The W estern of Freetown i s  an area  o f mixed A . 
Gambiae T yp icus and M elas b r e e d in g . Both d r i f t  out to  
sh ip p in g  i n  the e s tu a r y . Urban Freetow n and K issy  are
p redom inan tly  A . Gambiae ty p ic u s  produ cers W ellin g to n  
fu r th e r  E ast i s  m ain ly  a var Ms l a s  a r e a .
A . Gambiae var Meias b reed s in  the u su a l s i t u a t io n
a lre a d y  d e s c r ib e d . A . Gambiae ty p ic u s  b reed s in  de- 
c r e a s in g  ft-equency in  p o o ls  i n  l a t e r i t e ,  strea m s, t i n s
and b o a ts ,  so  th a t i t  i s  v ery  
b reed er i n  Freetow n a s  i s Aede 
a lm ost in v a r ia b ly  a b reed er in
a s  i s  A edes A e g y p ti, and* and c e r t a in ly
man made b reed in g  p la c e s .
as 1 dom estic* a
C le a r ly  o f c o u r se , the r e l a t i v e  im portance o f th e se  
b reed in g  p la c e s  w i l l  vary  w ith  th e  se a so n *  The extrem e­
l y  r a p id  m u lt ip l ic a t io n  during th e  r a in s  ta k e s  p la c e  in  
th e  p o o ls  o f c a s u a l  w ater i n  th e  l a t e r i t e  which l a s t  fcr  
f i v e  or s i x  days even  i f  n o t r e p le n is h e d  by fu r th e r  
r a i n f a l l *
P r io r  t o  1940-1941  th ere  were no r o u tin e  house c a t ­
ch es and th e  o n ly  in fo r m a tio n  a v a i la b le  i s  from sp orad ic  
o b s e r v a t io n s  by v a r io u s  in v e s t ig a to r s *  In  1931-1932  
Davy and ^ordon r e p o r te d  th e  average anophelene d e n s ity  
in  K is s y , November to  A p r il  as 1*75 per room w h ile  from  
May t o  O ctober, the f ig u r e  r o s e  to  14*2* These r e s u l t s  
were com piled  from c a tc h e s  by th e  ord in ary  suck ing tube  
method* T h is  h a s been supersed ed  in  the army s in c e  1941 by  
th e  tech iq u e  e v e o lv e  by Xt - o l  Tredre and h i s  u n it  which  
c o n s i s t s  o f  sa tu r a t in g  the ca tch in g  s t a t io n  w ith pyre thrum  
sp ray  and c a tc h in g  the m osq u itoes on a w h ite  sh e e t  on th e  
f lo o r  o f th e  h u t .  T h is  h a s  been found much more s a t i s ­
f a c t o r y ,  a s  f i r s t l y  a much g r e a te r  c a tc h  i s  o b ta in ed  so  
lo n g  as the sh ee t i s  w e ll  tu ck ed  i n  to  the w a lls  where the 
m osq u itoes m o stly  f a l l  down. S econ d ly , i t  i s  much more 
popular w ith  A fr ic a n s  and more h o u ses  can be done in  a 
g iv e n  tim e th an  by the su ck in g  tube method w ith  l e s s  de­
pendence on the human elem ent*
S in ce  1941, an in c r e a s in g  number o f  c a tc h in g  s t a t io n s  
have been  e s ta b l is h e d  and c a tc h -sp r a y e d  r e g u la r ly .  The 
ta b le  below  g iv e s  the r e s u l t s  o f  th e se  c a tc h e s  e x p r e sse d  
as anophelene d e n s i t i e s  (No* per ca tch  per room) by  q u arters*  
■&11 c a tc h in g  s t a t io n s  are o f  fou r  rooms and th e  f ig u r e s  
are th e  a v e r a g e s . I t  w i l l  be seen  th a t  th e r e  i s ,  in  m ost 
p la c e s ,  a very  marked r e d u c tio n  and th a t  th e r e  i s  an a l l  
over re  a u c t io n  o f  w e l l  over 5C^, S ta t io n s  in  the Army 
a r e a s  are u n d er lin ed *
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In f  a c t i v i t y  r a t e s  o f  An, Gambiae and An Gambiae var 
m e la s .
There i s  a la c k  o f  uniform  and r e g u la r  r e c o r d s  
o f  an op h elin e  i n f e c t i v i t y  i n  Freetow n p r io r  t o  1 9 4 2 .
However, some o ld er  r e c o r d s  when compared w ith  r  ecen t
H f w e  \<&p t
d a ta , showAth e  I n f e c t i v i t y  r a t e s  o f  An* gambiae ke-ep 
a rem arkable s t a b i l i t y ,  during the l a s t  13 years*
In  1900 the anophelene i n f e c t i v i t y  r a te  was found  
to  be 5*3 per c en t (RosSf , A n n ett, A u s t in ) ,  in  1930 -  
32 Gordon, H ick , Davey and Watsonjfound th a t  the anophe­
l in e  i n f e c t i v i t y  r a te  a t  K issy  v a r ie d  from month to  
month betw een 7 per cen t and 18 per c e n t .  In  Freetown  
the corresp ond ing  i n f e c t i v i t y  r a te  was found t o  vary  
from  8 per cen t to  10 per cen t (w et s e a s o n ) .
In  1943 L t .^ o l .  Tredre reco rd ed  the i n f e c t i v i t y  
r a t e s  in  A^  gambiae var m elas (m o stly  from W ellin gton )  
and found the annual average r a te  o f  4*2 per cen t w ith  
m onthly v a r ia t io n s  from 0  to  1 3 ,5  per cen t*  In 1944 the  
i n f e c t i v i t y  r a t e s  o f  An gambiae in  Freetown averaged  
2*73 per c en t;  during the p e r io d  March  to  August the  
r a t e s  v a r ie d  from 0 to  14 per c e n t ,  (A ll  r a t e s  r e f e r  
to  sp o r o s o ite  in f e c t io n s )  ,
I t  i s  rem arkable th a t in  1942 and 1944 th e  h ig h e s t  
i n f e c t i v i t y  r a te  shou ld  have been  found In  March and 
the lo w e st  i n  A p r il*  T h is  may be due to  th efrap id ly  
In c r e a s in g  young an op h elin e  p o p u la tio n  in  ^ p r il»
D r. u rn er , th e  M alaria C on tro l C o -o rd in a tin g  
O ff ic e r  h a s  c a lc u la t e d  th e  ^Anopheline I n f e c t iv e  B ite  In -  
d exH fo r  v a r io u s  a rea s o f Freetown fo r  1941 , 1943 and 
1 9 4 4 .
T h is  in d ex  i s  c a lc u la t e d  as f o l lo w s t -
» p  q  o
A .I .B .I *  (per year) = ______________  365
r s
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f> .  numbers o f  fem ale an op h eles caught per day
(average per s ta t io n *  
q ■ average i n f e c t i v i t y  r a te
r  .  number o f  rooms per s t a t i o n ,
s a number o f peop le  per room.
Thus t h i s  in d ex  in d ic a t e s  the average number 
o f  in f e c t iv e  b i t e s  r e c e iv e d  by one p erson  during a 
y e a r .
D r. T urner’ s  i l lu m in a t in g  ta b le  o f  in d ic e s  
i s  quoted here  i n e x t e n s o .
1941 1943 1944,
A berdeen @ 2 8 .0 9 .0 2 .0
Murray town @ 2 .0 1 .0 1 .1
B r o o k f ie ld s  @ 8 .0 1 .1 1 .0
Cocker i l l  % 3 0 .0 5 .0 2 .5
W ilb erforce 0 .8 1 .0 0 .7
C ity  C e n tr a l 0 .5 0 .2
Congo r iv e r 8 .0 9 .0 3 .3
K line - 0 .5 0 .7
K issy - 1 0 .0 0 .4
W e llin g to n  @ - 5 0 .0 1 0 0 .0
Note % = in d ic a t e s  An. gambiae 
b reed in g  a r e a s .
m elas
(D) Endemic M alaria  i n  F reetow n .
In form ation  p r io r  to  1943 i s  sc a n ty  and s c a t -  
te r d , but during the P a st two y e a r s  more e x t e n s iv e  and 
more r e g u la r  in v e s t ig a t io n  o f t h i s  problem  was c a r r ie d  
out by No. 5 M alaria F ie ld  L ab oratory  and by the C iv i l  
M alaria  I n v e s t ig a t io n  U n it .
(a) (1) S p leen  r a t e s .
The fo l lo w in g  ta b le  summarizes the f in d in g s  o f
t
v a r io u s  a u th o r s . A l l  f ig u r e s  r e f e r  to  p e r ce n ta g es  
o f  p o s i t iv e  sp le e n s  in  sam ples o f  A fr ica n  c h i ld  popu­
l a t i o n  betw een  the ages o f  3 and 10 y e a r s . ^11 the  
sam ples may be c o n v e n ie n t ly  c l a s s i f i e d  i n  th ree  groups 
acco rd in g  to  t h e ir  permanent se tt le m e n t in  a d e f in e d  
a r e a . (Urban, sub-urban, r u r a l ) .
T h is  i s  a m ost in e x a c t  method but f ig u r e s  p r io r  
to  1943 are co p io u s but q u ite  u n s y s te m a t ic a l ly  c o l l e c ­
t e d .
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1912 r 1913 1926 1935 r1942 1943 1944
1 21 3 4
Urban - - 50*0 4 4 .1 3 9 .1 - 10
----- j—
14 12 11
Sub-urban 24 #1 4 3 .0 7 2 .0 4 2 .6 53L*! 3 6 .0 23 36 ] 23
*u ra l - - - 7 0 .2 5 4 .0 44
O
__
1 -
( Que&TfcR. S)'
t  sjppeak’s th a t  tbe urban and sub-urban a rea s can 
be c l a s s i f i e d  as endem ic or h ig h ly  endem ic, bu t show a 
s te a d y  d ecrea se  o f  sp le e n  r a t e s  ( t h i s  d ecrea se  i s  even  
more marked i n  1945)*  ‘^ he r u r a l area  i~s~'and rem ains 
hyperendem ic.
(2 ) P a r a s ite  Ra t e s .
•‘■here i s  the same la c k  o f  lon g  term  r e c o r d s  as r e ­
g ard s the p a r a s ite  r a t e s  o f  the n a tu r a l r  e s e r v o ir  o f  
m a la r ia l  i n f e c t i o n  the A fr ic a n  c h i ld  p op u la tion *  ^ome 
o f the e x i s t i n g  o ld  data show q u ite  s t r ik in g  d i f f e r e n c e s ,  
which are p rob ab ly  due to  many f a c t o r s  a c t in g  s in g ly  
or i n  com b ination  under vary in g  c ircu m sta n ces#  B earin g  
in  mind th a t o n ly  a r e l a t i v e l y  sm all number o f c h ild r e n  
cou ld  be exam ined , th a t wide se a so n a l v a r ia t io n s  occur 
in  the i n t e n s i t y  o f p a r a s it is m , th a t  the tech n iq u e and 
thor oughne s s o f  the e xam inat io n  v a r i e s w ith  e ach in ve  s t i -  
g a to r , th ese  d i f f e r e n c e s  are u n d e rsta n d a b le .
^ o r tu n a te ly  during th e  p e r io d  1943 -  1944 the in ­
v e s t ig a t io n  o f p a r a s it ism  in  n a tiv e  c h ild r e n  h a s  been  
c a r r ie d  ou t under stan dard  c o n d it io n s ,  at r e g u la r  in ­
t e r v a l s ,  throughout the year and g iv e s  th e r e fo r e  a 
much c le a r e r  p ic tu r e  o f  the amount o f endemic m alaria*
*•11 the d a t a  a v a i la b le  fo r  the p e r io d  1913 -  1944  
are ta b u la te d  Ibelow. C h ild ren  are c l a s s i f i e d  accord in g  
to  the type o f  the area  from which th ey  were chosen*  
*‘ig u r e s  r e f e r  to  crude p a r a s ite  r a t e s  ( a l l  s p e c ie s )  in  
A fr ic a n  c h ild r e n  aged 3 - 1 0  years*  IQae< ■ t-arfol9 ia  -quot^d
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1913
1----
1926 1931 1932
—
1935 1943
Urban 5 0 .0 . 1*1 . 0 . 3 9 .0 . - 3 4 .0 . -
Sub-Urban - 72 . 0 . - 8 1 .3 38. 5. 2 2 .0
R ural - d - 9 4 .0 . - 3 5 .0 .
1 2 : _ 3  __ k
Urban 2 9 .5 Q 1 8 .3 1 2 .2
Sub-Urban 3 6 .0 . 4 9 .0 . 42 . 0 . -
R ural 4 8 . 0 . - 7 8 .0 . -
(3 )  Comments,
(a ) The d e c re a se  o f  p a r a s i t e  r a te s  in  th e  A fr ica n  c h i ld  
p o p u la tio n  in  Freetow n i s  c o n s id e r a b le  in  th e  urban area , 
l e s s  e v id e n t in  th e  sub-urban area  and rem ains h igh  in  
r u r a l  a r ea s .
(b ) S ea so n a l p r e v a le n c e  o f  th e  a c tu a l r a te  o f  i n f e c t io n  i s
record ed  by most in v e s t ig a t o r s .  The peak o f  th e  p a r a s i t e  
in
r a te  i s  m os1/ev i& ence during th e  p er io d  June -  O ctober. 
However, in  some a rea s  (G rafton  and Aberdeen) t h i s  se a ­
so n a l peak o f  p a r a s it is m  was not n o ted . (G avin 1 9 4 3 ).
( c )  P a r a s it e  r a t e s  in  in f a n t s  and in  c h i ld r e n  aged l e s s  than  
3 y e a r s  are  n ot quoted h ere . W hile some au th ors agree
th a t  th e  p ercen ta g e  o f  p o s i t i v e  f in d in g s  i s  low er in  t h i s  
age group than  in  the age-group 3 -  1 C, o th e r s  (Gordon and 
Davey) found th a t  i t  i s  h igher* A ccording to  T urner, th e  
peak o f  th e  p a r a s i t e  r a te  i s  in  th e  age group 2 y e a r s .
(d ) The d egree  o f  i n f e s t a t i o n  o f  n a t iv e  c h ild r e n  c a r r ie r s  of 
m a la r ia  p a r a s i t e s  was in v e s t ig a te d  by T urner, who found
th a t  in  c h i ld r e n  from th e  urban area  in f e c t io n s  are s c a n t ie r  
than in  c h ild r e n  fr o $  b o th  sub-urban and r u r a l a r e a s . Heavy 
in f e c t io n s  are more common in  th e  two l a s t  named groups.
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T here are  no r eco rd s  o f  f in d in g  o f  P.. O vale.
^  G am etocyte r a t e s . In form ation  i s  sc a n ty . In 
1943, G avin rep o rted  th a t  in  th e  W aterloo a rea , th e  
gam etocyte  r a te  fo r  P . F alciperum  v a r ie d  betw een 3 .1  
and 3 . 7% o f  a l l  s l i d e s  examined. In G rafton v a l l e y  th e  
r a te s  v a r ie d  betw een 0 . 63$  and 1 . 3$« No gam etocytes  
c o u ld  be found in  80 c h ild r e n  examined a t Aberdeen in  
s p i t e  o f  th e  a c tu a l P. Falciperum  (r in g s )  in f e c t io n  
b ein g  25.5% to  31*5$.
A ccord in g  to  Dr G osden, S en ior  P a th o lo g is t  o f  th e  
Connaught H o s p ita l  in  F reetow n, in  P. F alciperum  in ­
f e c t i o n s ,  c r e s c e n t s  are found in  below  2% o f  a l l  b lo o d s  
exam ined. A l l  th e  i n f e c t io n s  found in  su rv ey s o f  th e  
h e a lth  are  s c a n ty , i . e .  l e s s  than one c r e sc e n t  in  20 
th ic k  f i lm s .
(b ) Sn e c ie s  d i s t r ib u t io n .
S c a t te r e d  r e p o r ts  in  pre-w ar years,, g iv e  w id e ly  
d i f f e r e n t  p r o p o r tio n s  o f  th e  v a r io u s  p a r a s i t e s .  A ccor­
d in g  to  B u tle r  (1913) Gordon and Davy  (1932 ) and G. 
Macdonald (1926) Plasmodiom Falciperum  was found in  
about 45 $  o f  a l l  c h i ld r e n  in  th e  3 -1 0  age group. Gor­
don (1931) and P earston -E on n er (1933) found u n u su a lly  
low r a te s  o f  P. Falciperum  in f e c t io n  (18*3$) i n c e r ta in  
groups o f  c h ild r e n  w ith  corresp on d in g  v e r y  h igh  r a te s  
o f  in f e c t io n  w ith  P . p a la r ia e  (2 2 .1 $  and 69 . 0$ )  A l l  th e s e  
r a te s  are quoted from
In  1943 th e  R ecords o f  th e  M alaria  F ie ld  la b o r a to r y  
r e v e a l  th a t in  a rea s o f  g r e a t  en d em n icity  such  as Water­
lo o  and A berdeen, P. F alciperum  i n f e c t io n s  were found  in  
22% to  43$ o f  a l l  s l i d e s  exam ined. P. M alariae was o n ly  
found in  1 .9  to  4 .0 $  o f  th e se  s l i d e s .  In  1944 o f  1232
J
c h ild r e n  examined in  Freetow n s c h o o ls  by Dr T u rn er, 421  
c h ild r e n  had p a r a s i t e s  and th e y  were a l l  P. fa lc ip e r u m .
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P. V ivax  was found  in  0 . 1% o f  C h ild ren  by Gordon 
and Davy in  1931 in  G.7% o f  c h ild r e n  by G* Macdonald 
in  1926 and in  0mG% o f  c h ild r e n  by Gordon and Davy in  
K issy  in  1932.
One rea so n  why I  have gone in to  th e  q u e s tio n  o f  
th e  typ e  o f  i n f e c t in g  p a r a s i t e  in  so much d e t a i l  i s  
th a t  th e r e  was some d is c u s s io n  a s  to  w hether tro o p s  re ­
tu r n in g  from th e  Par E ast m ight not b r in g  back w ith  
them B e n ig r f e ^ ia n  and Quartan in f e c t io n s  which m ighth
even s t a r t  trou b lesom e ep id em ics, t h i s  in  s p i t e  o f  the  
known d i f f i c u l t y  o f  in f e c t in g  N egroes w ith  V ivax in  t h e  
d e l ib e r a t e  in j e c t io n  o f  in f e c t e d  b lood  etc* in  th e  
treatm en t o f  l a t e  c e r e b r a l s y p h i l i s .  I  f e e l  th a t  th e r e  
are so many S y r ia n s  and In d ian s in  ^'est A fr ic a  th a t  ample 
o p p o rtu n ity  has been g iv e n  in  th e  p a st f o r  P . V ivax in ­
f e c t io n  to  have been in tro d u ced  many tim es and th a t  th e  
r i s k  o f  a s e r io u s  epidem ic i s  ex trem ely  sm all* As a 
m a tter  o f  i n t e r e s t ,  th e  f i r s t  5 0 0  in v a l id s  who r e tu r n e d  
from th e  Par East a l l  had b lo o d  exam in ation s w ith  nega­
t i v e  r e s u l t s  though th e r e  was d o u b t le s s  a p ro p o r tio n  o f  
s o ld ie r s  in f e c t e d  w ith  P. V ivax .
(E) ^he In c id e n c e  o f  M alar ia  D uring th e  P resen t War*
A fte r  th e  f r u i t l e s s  e x p e d it io n  to  ^akar in  th e  Autumn 
o f  191*0, th e  tr o o p s  proceeded to  S ie r r a  Deone and la y  
f o r  a tim e in  t h e ir  tr a n sp o r ts  in  Freetow n Harbour.
They were th en  land ed  and se n t to  v a r io u s  camps in  and 
about Freetow n. The M alaria  in c id e n c e  in  th e s e  tr o o p s  
was e x c e e d in g ly  h ig h . More and more Europeans a r r iv e d  
over 1 9 J4I  and 19U2 and th e  s tr e n g th  was a t i t s  h ig h e s t  
in  January 19U3. S in ce  th en , th e  numbers have dropped  
s t e a d i ly .
The fo l lo w in g  t a b le s  shew th e  in c id e n c e  f o r  th e  
whole C olony from 19U1 t o  19UU.
69-
YEAR
H o s p ita l  Admis­
s io n s  R a t io s  
p er 1000  per  
annum
% o f  
T o ta l  
due to  
M alaria
C ases
o f
B lack  
wat er  
F ever
T o ta l
Rain­
f a l l .
r—■ "■ ■ —..........
Average
S tr en g th .
M alar ia A l l  cau  
-Sea,.
1941 98k 180^ 5k. k 12 140” 3478
1942 751 1583 4 7 .6 17 143” h2 l 6
1943 370 1017 3 3 .3 10 1 4 2 » 3673
1944 68 677 8 .8 0 1 2 6 ” 1858
For com p arison , th e  r a t i o s  p er  1000  o f  average s tr e n g th  p er  
annum o f  a d m iss io n s to  H o s p ita l  f o r  m a la r ia  are  g iv en  f o r  th e  
th r e e  S e r v ic e s  and C iv i l ia n  O f f i c i a l s  in  S ie r r a  ^eone over th e s e  
y e a r s .
R a t io s  H o s p ita l  A dm issions — M alaria  — per 1000  per Annum,
YOar R.N. R .A .F. Army C i v i l
O f f i c i a l s
A fr ic a n  O ther  
Ranks.
1941 ? ? 984 371m 124
1942 843 839 731 512 38
1943 730 360 370 534 31
1944 185 128 68 478 54
Graph 6 shews th e  Army in c id e n c e  by fo u r  w eek ly p e r io d s ,and 
th e  v a r ia t io n  o f  s tr e n g th  which i s  v ery  im portant a s  in c r e a s e s  o f  
s tr e n g th  mean a h ig h er  p r o p o r tio n  o f  newcomers a t r i s k
N o tes  on th e  fo r e g o in g  s t a t i s t i c s : -
1 , In  th e  c a se  o f  the s e r v ic e s ,  th e  stan d ard s o f  d ia g n o s is  
are th e  same, because th ey  were a l l  t r e a te d  in  th e  same Arny 
h o s p i t a l s ,
2. S u p p r e ss iv e s  were a s fo l lo w s  in  th e  s e r v ic e s ,
A i l  to o k  q u in in e  g r , V d a i ly  u n t i l  March 1943.
^He Army th en  began 0 .4  gms m epacrine per week and in c r e a s e d
in  Oct 1943 to  0 .6  gas p er  Y/eek and in  May 1944 to  0 ,7  gms p er  
week.
The R oyal Navy and th e  R .A .F. d id  not sw itc h  over  to  0 .4
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gms raepacrine p er  week u n t i l  S ep t. 191*3. They co n tin u ed  
on th ib d o sa g e  u n t i l  A p r il  194U when th e y  in c r e a se d  t o  
0 . 7 gins p er  week.
C iv i l ia n s  m o stly  to o k  q u in in e  but th ey  are  
now unable to  g e t  s u p p lie s  and th ey  now m o stly  tak e  me- 
p a c r in e  ir r e g u la r ly  and in  q u ite  in a d eq u a te  dosage.
The A fr ic a n s  do not tak e su p p r e s iv e s .
3* Dr Turner M alaria  O f f ic e r  Freetow n comments as f o l ­
low s on th e  c i v i l i a n  f ig u r e s  w hich are a c cu ra te  r eco rd s  
o f  H o sp ita l a d m iss io n s .  ’R ecords not v ery  r e l ia b l e  a s
f* TP.ue iHOe* &F wvfttrwuft,-
many p e o p le  ca rry  on t h e ir  duty such as i t  i s  and t r e a t
ft
th e m se lv e s . The r e s u l t  o f  co u rse  i s  a p er io d  o f  r e l a t i v e  
i n n e f f i c  i  ency *.
The f ig u r e s  fo r  th e  ^ oya l Navy r e fe r  to  shore b a sed  
p e r so n n e l o n ly . The new b ase  a t K is sy  where th e  r a t i o s  
are  h ig h  i s  not in c lu d e d  s in c e  i t  d id  not e x i s t  in  1 9 U2-
19U3.
i*. Of th e  Array p e r so n n e l, a l l  but about 3$ are now s t a ­
t io n e d  in  and about Freetow n. In  th e  e a r ly  y e a r s , th e y  
were o f t e n  in  camps in  bush fo r  sh o rt p e r io d s . R .A .F. 
are e n t i r e ly  in  Freetown and area  but th e y  have many at 
W ellihfeton  and J u i which are s t i l l  much more m a lariou s  
th an  most p a r ts  o f  th e  d i s t r i c t  in  s p i t e  o f  a good d e a l  
o f  v i l l a g e  rem oval. The Navy on th e  whole are in  a r ea s  
com parable to  th o s e  o f  th e  Army. Of th e  C iv i l ia n s  about 
13% are  up cou n try  and th e  r e s t  in  F reetow n l i v i n g  in  
v ery  good a r ea s .
5# At r i s k  o f  b e in g  co n sid er ed  p r e ju d ic e d , I  must 
s t a t e  th a t in  my o p in io n , th e  standard o f  p e r so n a l a n t i ­
m a la r ia  d i s c i p l i n e  i s  a p p re c ia b ly  h ig h er  in  th e  Army 
than in  th e  o th e r  two S e r v ic e s .  Dr Bruce W ilson  o f
th e  R o e k if e l la r  fo u n d a tio n  commented on t h i s  in  h i s  
rep o rt t o  th e  C o lo n ia l C ffj.ce  a f t e r  h i s  v i s i t  in  J u ly
August 191*1}.
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6. The &oyal Navy and th e  H .A .F. l i v e  and alw ays have 
l iv e d  in  m osquito p roo fed  q u a r te rs . The Array have
few  raosq u ito -p roo fed  b u ild in g s  in  S ie r r a  Leone*
7 . % en c o n s id e r in g  th e  in c id e n c e  in  A fr ic a n s  i t  
sh ou ld  be noted  th a t  in  1 9 ^ 1  many troop s a r r iv e d  from  
N ig e r ia  and G0 ld  Coast and th a t o f  th e s e ,  th e  v a s t  
m a jo r ity  had l e f t  the Colony by March 1942* Cn looS  
k in g  through th e  H o s p ita l  A dm ission books fo r  t h i s  
p e r io d , th e  number o f  non& Sierra le o n e  names which
/
occu r i s  m ost s t r ik in g .  In  a rap id  check  o f  th e  
f i r s t  200 c a s e s  o f  m a la r ia  in  A fr ic a n s  in  1 9 ij l, 153 
had names and R egim ental numbers o f  Gold Coast or  
N ig e r ia . I t  i s  I  c o n s id e r  a f a i r  d e d u c tio n , th a t  
th e s e  tr o o p s  were a f f e c t e d  by a M alignant T ertia n  
s t r a in  to  which th ey  had l e s s  r e s i s t a n c e  than to  th e  
s t r a in s  common in  t h e ir  own c o u n tr ie s .  I t  i s  o f  
in t e r e s t  to  n o te  th at th e  same phenomenon occu rred  
when B e lg ia n  Congo tr o o p s  were s ta t io n e d  a t Oyo in  
N ig e r ia .
8 .  I  have gone very  c a r e f u l ly  in to  th e  q u estio n  o f  
th e  stan d ard s o f  d ia g n o s is  in  S ie r r a  Leone, but I  cannot 
f in d  any s ig n i f i c a n t  v a r ia t io n  from th o s e  o f  the o th e r  
c o lo n ie s .  As was noted e a r l i e r ,  th e  p r o p o r tio n s  o f  Proved  
t o  " C lin ic a l11 in  S ie r r a  Leone are com parable w ith th o s e  o f  
o th e r  c o lo n ie s .  I t  i s  p rob ab le  th a t in  th e  peak y e a rs  o f  
I 9I4I  and 1 9 U2 , to o  l i t t l e  " c l in ic a l*  m a la r ia  was d iagnosed*
I  have d is c u s s e d  th e  v ery  marked r ed u c tio n  o f  Array 
m a la r ia  in  t h i s  Colony w ith  everyone l i k e l y  to  have s p e c ia l  
know ledge or o p in io n s  o f  v a lu e 'f o r  th e  r ed u c tio n  i s  so much 
more in  d egree  than  in  th e  o th e r  th r e e  c o lo n ie s .
C hw att, from a M alaria  F ie ld  L aboratory in  an oth er  c o lo n y ,  
whom I in s tr u c te d  to  v i s i t  S i e r r a  Leone to  make an u n b ia sed  
in v e s t ig a t io n  in  the l i g h t  o f  h i s  knowledge o f  t h e  o th e r
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c o lo n ie s ,  ten d s to  th e  o p in io n  th at "The sp e c ta c u la r  
d e c r e a se  o f  M a la r ia l In c id en ce  i n  19*l3-19M+ sh ou ld  be 
regard ed  r a th er  a s a s p e c ta c u la r  r i s e  during 1 9 I4I - I 9U2 , 
a r i s e  due to  th e  f a c t  t h a t ,  ovying to  M ilita r y  E xpediency  
v e ry  la r g e  numbers o f  European S e r v ic e  P erso n n e l were 
co n cen tra ted  in  a r e l a t i v e l y  sm a ll a r ea , o f t e n  on n oto ­
r io u s ly  dangerous s i t e s  near la r g e  A fr ic a n  s e t t le m e n ts  
and th e y  were accommodated in  h a s t i l y  b u i l t  and m o stly  
u n screen ed  q u a r te r s ." There can be no doubt o f  th e  tr u th  
o f  th e s e  s ta te m en ts  but Oh watt to o k  no account o f  th e  
fo l lo w in g  in  coming to  th e s e  c o n c lu s io n s * -
( i )  The v e ry  marked r e d u c tio n  o f  th e  Army European r a te  
in  com parison even w ith  th e  f a l l  in  th e  o th e r  European 
r a t e s .  (The s ig n if ic a n c e  o f  th e  ex trem ely  low f ig u r e  f o r  
A fr ic a n s  i s  im p o ss ib le  to  a s s e s s . ) .
( i i )  The in fo rm a tio n  which was not a v a i la b le  to  him 
and which I  have su b seq u en tly  managed t o  f in d  w ith  th e  
a s s is t a n c e  o f  Dr, Turner about p r e v a il in g  r a te s  in  th e  p re­
war p e r io d  in  O f f i c i a l s  and to  a sa d ly  in com p lete  e x te n t  
about European tro o p s . The ad m ission s to  H o sp ita l f o r  ma­
l a r i a  o f  C iv i l ia n  O f f i c i a l s  per 1000 o f  average s tr e n g th  
p er annum fo r  th e  y e a r s  p rev io u s to  13kk  were as fo llo w s*  -
1930 - 238 1938 - - 3*46
1931 - - 2h2 1939 - -  357
1 9 3 2  - - 250 19U0 -  -  363
1933 - -  271 19I4I  ~ ' 371
19314 - - U79 19U2 - - 512
1935 - -  337 19^3 -  '  53k
1 936  ' - k3k ~ "  1(78
1937 , 2 k 5  .
TO 1151)
T hese f ig u r e s  in c lu d e  ^ a ll -^oyal \»est A fr ic a n  Fron­
t i e r  F orce  Europeans but i t  i s  not p o s s ib le  to  g e t  se p a r a te  
f ig u r e s ,  ^he o p in io n  o f  a l l  th e  C o lo n ia l M ed ica l S e r v ic e  
D octors who lo o k ed  a f t e r  th e  R.W .A.F.F. i s  th a t  th e  i n c i ­
dence o f  F ever was a lw ays h ig h er  in  t h e  Army than in  C i v i l i ­
ans. T hese f ig u r e s  are a c c u r a te  an(i are  com pleted  from  th e
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a c tu a l  h o s p i t a l  Records*
The fo l lo w in g  are  approxim ate r a t io s  f o r  th e  
few  y e a r s  about which I  have been a b le  to  g e t  in form a­
t i o n ,  con cern in g  in c id e n c e  i n  Im p er ia l Troops when 
s t a t io n e d  in  Freetown*
H o s p ita l  A d m issions fo r  M alaria  per 1 0 0 0  
s tr e n g th  p er  annum* ~
1920  * . . 5 0 0
1921 . . .  696
1922 . . .  510
19224 . . .  511
1925 . . .  367
I t  would seem r e a so n a b le  to  suppose th a t th e  average
h o s p ita l  ad m ission  r a te  in  c i v i l i a n  o f f i c i a l s  p er  1000  
p er  annum was about 35 0  and c e r t a in ly  the a tta c k  r a te  
was much h ig h er  than th a t ,  as a t l e a s t  h a l f  o f  a l l  a t ta c k s  
were tr e a te d  at home. No M edical O ff ic e r  in  any o f  the  
C o lo n ie s  has ever  g iv en  me a f ig u r e  o f  l e s s  than two 
a t ta c k s  at home to  one in  H o sp ita l*  I  th e r e fo r e  f e e l  
j u s t i f i e d  in  assum ing th a t  a r a t e  which was e q u iv a le n t  
to  300 per 1QQQ per annum in  th e  cu rren t M il ita r y  s t a t i s ­
t i c s  i s  not f a r  from c o r r e c t .  For th e  Army to  have r e ­
duced t h i s  t o  68 in  19hh in  one c o lo n y  seems to  in d ic a te  
th a t  u n le s s  the ca u se  i s  b e t t e r  m epacrine d i s c i p l i n e #„ 
f a c t o r s  o th e r  than M epacrine su p p r e ss io n , which has 
brought down th e  f ig u r e s  in  th e  o th e r  s e r v ic e s ,  have  
been o p e r a tin g  in  S ie r r a  Meone. I f  we ta k e  50 0  as th e  
norm on ir r e g u la r  q u in in e , and 175 a s th e  norm when ta k in g  
m epacrine p r e t ty  r e g u la r ly  I  do not th in k  i t  would be 
fa r  wrong.
9 . I f  th e  average Army r a te  fo r  1 9 h l t o  19243 i s  taken  
in  a l l  fo u r  c o lo n ie s  th e  r e l a t iv e  d e c r e a se s  in  th e  fo u r  
c o lo n ie s  are  as fo l lo w s ? -
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P e r c e n ta g e s  o f  r a te  fo r  19LL o f  th a t o f  the average  
r a te  o v er  th e  -previous th r e e  y e a r s? -
C olony
A verage r a te  
19*41-191*3
R ate in  
192+i4
P ercen ta g e  o f  
1944 r a te  o f  
th o se  o f  19*41-  
19h 3.
G old  C oast. 777 2k3 3&
N ig e r ia 517 399 75$
S ie r r a  Leone 703 68 10#
Gambia 739 175 m
I t  i s  c le a r  th a t  S ie r r a  Leone has an enormous 
r e d u c tio n . But as Chwatt p o in t s  out the 19*41 
19*42 f ig u r e s  are  abnorm ally h ig h , n e v e r th e le s s  th e  
S ie r r a  Leone r a te  i s  s t i l l  on ly  13*6$ o f  what I  
have presumed to  be the normal European l e v e l  i . e .
300 per 1000  per annum or even  more co n v in c in g  
o n ly  I8/0 o f  th e  S ie r r a  Leone Army l e v e l  fo r  th e  p re­
v io u s  year  192| 3 > when c o n d it io n s  were much the same as  
in  192&.
10, I  am o f  th e  o p in io n  th a t a com b ination  o f  f a ­
v o u r a b le  f a c t o r s  a ccou n ts f o r  t h i s  r ed u c tio n  and I  
would l i s t  them a s  fo l lo w s :  -
(a )  M epacrine su p p r e ss iv e , (d is c u s se d  l a t e r ) .
(b ) The accommodation o f  th e  army p e r so n n e l during  
191424 in  good w e ll  s i t e d  camps, th e  su r p lu s  camps b e ig g  
abandoned,
(c )  The cu m u la tive  r e s u l t s  o f  much e x c e l le n t  a n t i -  
l a r v a l  and a n t i -a d u lt  work round Army camps on a 
tem porary b a s is  which was f i r s t  advocated  and in a u — 
g u ra ted  by L t .C o l. Jam ieson Carr ift 19U1 and exten d ed  
and i n t e n s i f i e d  by Lt. C ol. R.F. T red re.
(d ) The d im in u tio n  o f  th e  number o f  ’ c a r r ie r s 1 o f
m a la r ia  in  th e  c i v i l  p o p u la tio n  e s p e c ia l ly  in  th e  a r e a s
o f  th e  camps c o n tr o l le d  by th e  m i l i t a r y  and th en  j o in t
M il i ta r y  C iv i l  m easu res, to  a d egree w hereby, to g e ­
th e r  w ith  or a s a r e s u l t  o f  th e  d egree  o f  m osquito
C on tro l a c h ie v e d , the tr a n sm iss io n  o f  m a la r ia  h a s been
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d r a s t i c a l l y  reduced .
( e )  The A rea o f  Freetown i s  sm a ll and a s u c c e s s io n  
o f  good M alaria  and H ygiene O ff ic e r s  h ave, by con s­
ta n t  in s p e c t io n s ,  ed u ca tio n  and propaganda so  improved  
th e  stan d ard  o f  p e r so n a l p r o te c t io n  th a t the number o f  
b i t e s  r e c e iv e d  has been d r a s t i c a l l y  reduced .
( f )  Good w e lfa r e  f a c i l i t i e s  fo r  th e  tr o o p s  in c lu d in g  
p r o v is io n  o f  tr a n sp o r t  o f  h e a lth y  amusement. I t  sh o u ld  
be remembered th a t  Army p e r so n n e l are  a l l  O ff ic e r s  or  N.
C.Os whereas th e  o th e r  S e r v ic e s  have many r a t in g s  and 
a irc ra ftsm e n  fo r  whom g e n e r a l standard o f amusement r e q u ir e d  
i s  l e s s  c r i t i c a l .  Very few Army N.C.Os are to  be seen  
w alk in g  th e  s t r e e t s  o f  Freetow n at n ig h t . I t  i s  most 
s i g n i f i c a n t ,  not o n ly  th a t th e  in c id e n c e  o f  V en erea l  
D ise a se  i s  much l e s s  in  th e  Army than in  the o th er  Ser­
v i c e s  in  F reetow n , but th a t  i t  i s  low er than th e  Army 
r a te s  in  Gold Coast and N ig e r ia . The fo l lo w in g  ta b le , 
shows th e  p o s i t io n  over fo u r  y e a r s s -
In c id en ce  o f  v e n e r e a l d is e a s e  per 1000 o f  s tr e n g th  per  
annum.
Y ear. Gold C oast I N ig e r ia S ie r r a  Leone*
19141 1 3 7 .2 5 2 .2
19U2 6 2 .3 147.8 M .8  1
19M3 6U.8 ! 1 0 5 . 0 . 3 9 .1 .
19UU 68 . 6. i 1 1 0 .2 6. 4^*
There i s  no doubt w hatever th a t much m alaria  i s
c o n tr a c te d  in  A fr ic a n  hou ses and b r o th e ls .
Of) .  O utbreaks o f  M alaria in  ^ r o n e a n  tr o o p s , lan d ed  
in  S ie r r a  Leone w ithou t adequate p r e p a r a tio n . _
A fte r  th e  f r u i t l e s s  e x p e d it io n  t o  Dakar th r e e  
sep a ra te  la r g e  b o d ie s  o f  tro o p s  were lan d ed  in  Freetown  
and t h e ir  e x p e r ie n c e  i s  m ost in s t r u c t iv e .  I t  I s  a ls o  
d is h e a r te n in g  a s i t  wfould seem th a t  th e  le s s o n  must be 
lea r n e d  th e  hard way in  e v er y  war.
-1* 1 /5  Bn* "X11 R egt. a r r iv e d  in  th e  e s tu a r y  o f f  
Freetow n on August 15th  1 9 I4O. They rem ained on the  
tr a n sp o r t  u n t i l  S ep t. 15 th  19U0 when th ey  lan d ed .
They took  over  on 1 7 th  O ctober from A fr ica n  tro o p s , 
th e  beach d e fen ce s  a t Lumley and Aberdeen. The B at­
t a l i o n  was accommodated at W ilb erforce  which i s  600 
f e e t  up and i s  a w e l l  s i t e d  camp though at th a t t im e  
th e r e  was no c o n tr o l  round i t .  They su p p lie d  beach  
p a t r o ls  by day and f o r t y  men were on duty on th e  beach  
ev ery  n ig h t .  They were is s u e d  w ith  q u in ine and r e -  
p e l la n t  cream. I t  i s  t o  say th e  l e a s t  d o u b tfu l i f*  
q u in in e  was ta k en , as no p arades were h e ld  and u r in e s  
were not t e s t e d .  I t  i s  a x io m a tic  th a t when s o ld ie r s  
are t o ld  to  ta k e  an y th in g  fo r  th e  f i r s t  tim e th ey  dp 
not ta k e  i t .  I t  does not m atter  w hether th e  order  
i s  fo r  q u in in e , m epacrine or v ita m in  p i l l s ,  th e  f i r s t  
r e a c t io n  i s  a lw ays u n favou rab le  and. com pulsion  i s  
e s s e n t i a l .  ( I t  i s  a la w fu l order under th e  Army 
Act to  order a s o ld ie r  to  tak e q u in in e  or m epacrine  
and r e l ig i o u s  or c o n c ie n c io u s  o b je c t io n  i s  not a l e g i ­
t im a te  reason  fo r  r e fu s in g  to  obey t h i s  o r d e r ) . In  
t h i s  p a r t ic u la r  in s ta n c e ,  th e  S en ior  M edical O f f ic e r  
o f  th e  B rigad e was u n w il lin g  t o  a d v ise  q u in in e  and had 
to  be o v erru led  w h ile  th e  b r igad e  M ed ica l O f f ic e r s  
argued h o t ly  on th e  m atter  a lth ou gh  none o f  them had 
ever  been in  th e  t r o p ic s  b e fo r e , fa r  l e s s  in  West A fr ic a .  
The r e p e l la n t  cream was a c i t r o n e l l a  o in tm en t. An 
ointm ent b ase  i s  most u n su ita b le  in  West A fr ic a  where 
sw ea tin g  i s  so v e ry  t r y in g .  The sweat g lo b u le s  r i s e  
under th e  o in tm ent making fo r  g r e a t  d isco m fo rt and p r e ­
c ip i t a t i n g  p r ic k ly  h ea t.
C ases o f  m a la r ia  occu rred  in  th e  u n it  a s  fo l lo w s :
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S e p t, 9 th . 1 c a se  i . e .  occurred, w h ile  on th e  tra n sp o r t
UP to  O ct. 1 2 th  71 ad m ission s f o r  m alaria .
Oct. 2 1 st  18 fu r ta e r  a d m issio n s.
11 u O ct. 28 th  11 fu r th e r  a d m issio n s.
T o ta l 101 c a s e s  in  days on sh ore.
£• On Nov* 14t h  th e  beach d e fe n c e s  were handed over to  
a R oyal Marine B rigade a ls o  j u s t  landed, but by Nov. 2 5 th  
an oth er  72 c a s e s  had occu rred . By the end o f  Decem­
b e r , th e r e  were another 33 c a s e s .  So th a t in  two and a 
h a l f  months a f t e r  la n d in g  203 ou t o f  an approxim ate  
s tr e n g th  o f  8 0 0 , had had a tta ck s  o f  m a la r ia . The 
A shantee Campaign o f  1873 was b e in g  rep eated j  
'fuefl R oyal M arine B rigade which took  over  th e  beach  
d e fe n c e s  on Nov. hth  was m o stly  accommodated in  t e n t s  
at Lumley. They had m osquito n e ts  but no bed s. About 
50$ had gvm b o o ts  is s u e d  in  l i e u  o f  M osquito b o o ts .
The r e s t  had no s p e c ia l  p r o te c t io n . In th e  same camp 
were 1300 A fr ic a n  labou H rers. The m arin es were c o n sta n t­
l y  e x e r c is e d , p r a c t is in g  n ig h t manoeures and b e fo r e  dawn 
la n d in g s . T h eir  m a la r ia  in c id e n c e  wass-
Week ending Nov 30 th  . . .  96
n " “ i f  iU th  ]* ' -Q u in in e  commenced.
« « »» 2 l s t  ! 1 . 2 0 - l e f t  the beach  area*
« ” « 28 th  . . .  29
Q uinine was not begun unt A ° ^ A h  ant? 1 3 th  December.
When l o c a l  c o n d it io n s  in  th e  Area in  which th e s e
t w o  f o r m a t i o n s  w e r e  l o c a t e d  a r e  c o n s i d e r e d  t h i s  in c id e n c e
i s  not su r p r is in g . Bnormous b reed in g  o f  As* G-ambiae,
F u n estu s and H ancocki was g o in g  on in  w e l l s ,  washing h o le s
and swamps a lon g  the edge o f  Aberdeen beech . The s p le n ic
in d ic e s  in  l o c a l  v i l l a g e s  were — Murraytown 83^ , Aberdeen
72$ ,  W ilber fo r c e  39/° and Lumley 7 0. 2/b and th e  tim e o f  th e
y e a r  w a s  t h e  e n d  o f  t h e  r a i n s .
3 . These two d i s a s t e r s  are p a r a l le le d  by the e x p e r ie n c e
o f  2 /5  B a t t a l i o n  o f  "X" R e g i m e n t  w h i c h  a r r i v e d  i n  t h e
( — — ■— — ------------------------------------------------------ — — *-------- —  ’
same convoy and v/as se n t  to  ^enguema.
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T h is u n it  a r r iv e d  at Benguema on Jan 25th  19 i*l 
and c a s e s  occu rred  a s  follows:-©-
Week en d in g  J a p ,25 th 25
Feb. 1 s t 38
it 8 th 6h
it 1 5 th 29»t 2 2 nd 19
liar  1 s t 10
it 8 th 20it 1 5 th 11
11 2 2 nd 20
ft 29 th 11
Apr 5th 7
tt 12  th hh
tt 19th 36
it 26 th 21
May 2nd 11
tt 9 th k
it 16th 11ft 23rd 22
ft 3 0 th h2 .
^he B a t ta l io n  then l e f t  Benguima on r o u te  fo r  
s e r v ic e  e lsew h er e . The u n it  M ed ica l O ff ic e r  thought^ 
as d id  a l l  o th er  Med i c a l  O f f ic e r s  a t th a t  tim e th a t  
exposure in  bush was th e  g r e a t e s t  danger and had th e  
u n it  c o n f in e d  t o  camp. My own c o n v ic t io n  i s  th a ty 
-except r ig h t  in s id e  a n a t iv e  v illa g e ^  th e se  tro o p s  
were much more exposed  to  in f e c t io n  in  t h e i r  own cam; 
f o r  A. Gambiae i s  so d eterm in ed ly  an in s id e  b i t e r .
That t h i s  h igh  in c id e n c e  occu rred  m ain ly  d u rin g  
th e  dry se a so n  shows j u s t  how much tr a n sm iss io n  i s  
c a r r ie d  on a l l  th e  y ea r  round in  u n c o n tr o lle d  areas  
in  S ie r r a  ^ e o n e .
Only th e  l a s t  quoted o f  th e se  th r ee  d i s a s t e r s  
c o n tr ib u te d  m a te r ia l ly  to  th e  h ig h  in c id e n c e  f o r  th e  
w hole c o lo n y  in  19U1, but fu r th e r ,  sm a lle r , a l l  
European U n its  a r r iv e d  and th e  f ig u r e s  fo r  1 9 h l  and 
19^2  were undoubtedly  in f lu e n c e d  by th e  amount o f  
m a la r ia  c o n tr a c te d  by th e  p e r so n n e l o f  a o y a l A r t i l l e r y  
U n its , e s p e c ia l ly  A n t i-A ir c r a f t  gun crew s s ta t io n e d  on
u n sa lu b r io u s  gun s i t e s  chosen  e n t i r e ly  f o r  t a c t i c a l  
rea so n s .
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^hen i t  i s  r e a l iz e d  th a t  J u ly  in  Dakar i s  th e  peak  
o f  th e  r a in y  season  th e r e , i t  may be co n sid er ed  w e l l  
th a t  a campaign was not a ttem p ted , f o r  u n le s s  imme­
d ia t e  s u c c e s s  had been a c h ie v e d , th e r e  would have been  
a sa d ly  red uced  number o f  e f f e c t i v e s  a f t e r  a m onth*s 
f ig h t in g  by tro o p s  so i l l  prepared a s th e se .
(G ). C on tro l m easures adopted in  th e  p resen t war.
E a r ly  in  1943 , a J o in t  S e r v ic e s  and C i v i l  M alaria  
C on tro l o r g a n is a t io n  was begun in  Freetown w ith  th e  Of­
f i c e r  Commanding th e  Army M alaria F ie ld  L aboratory as  
a d v iso r . The L ab oratory  was withdrawn from West A fr ic a  
e a r ly  in  19*4*4 and th e  c o n tr o l c o n tin u ed  under Dr. J .  Tur­
ner a s C iv i l  M alaria  C on tro l C o -o rd in a tin g  O ff ic e r .
The o r g a n isa t io n  c o n s i s t s  o f  an Army Area (Roughly -  
Aberdeen, Lumley, Laevuma, Murraytown, C o c k e r i l l ,  W ilber- 
f o r c e ,  Benguema and G rafton ) and a C iv i l  Area, e a st  o f  
th e  Congo R iv er  (Map 5 ) .  The Army Area i s  c o n tr o l le d  
by the O.C. F ie ld  H ygiene S e c t io n . The Royal Navy and 
•^oyal A ir  F orce sim ply  c o n tr o l  w ith in  t h e ir  own camp 
b ou n d aries .
Army m easures have been alm ost e n t i r e ly  aimed at 
tem porary c o n tr o l  and th e  fo l lo w in g  n o te s  are made o f  p o in t s  
r e le v a n t  t o  th e  f i l l i n g  i n  o f  th e  whole p ic t u r e  o f  th e  Array* 
work and th e  r e s u l t s  ach iev ed .
(1 )  A n ti-A d u lt work.
N a tiv e  v i l l a g e s  w ith in  at l e a s t  a m ile  r a d iu s  o f  Array 
camps are sprayed tw ic e  a week a l l  th e  y ea r  round by gangs 
u s in g  pyrethrum  sp ary . T his has been g o in g  on now f o r  two 
and a h a l f  y e a r s . Nov/ th a t D.D.T. i s  a v a i la b le  and b e in g  
u sed  in  th e s e  v i l l a g e s ,  th e  in t e r v a l s  between sp rays w i l l  
be len g th en ed . A b ig  !fo l lo w  up* by pyrethrum drop c a t ­
c h e s  i s  g o in g  on now to  determ ine what v a lu e  i s  l i k e l y  to  
r e s u l t  from sp ray in g  D.D.T. tr e a te d  h o u ses. P r e lim in a r y
- 80 -
*
r e s u l t s  would seem to  in d ic a t e  th a t  th e  numbers o f  
m osq u itoes brought down in  such spray c a tc h e s  i s  
p r a c t i c a l l y  n il*  I t  would appear th a t th ey  7/ i l l  be 
stopped# V arying d o sa g es  betw een 2^ and 200 mgms B.
B .T . p er  square fo o t  are  b e in g  u sed , and th e  in t e r ­
v a l s  betw een trea tm en ts a d ju sted  so th a t  a s a fe  in ­
t e r v a l  may be determ ined .
(2 )  A n t i - la r v a l  WQpk*
The Army a rea  i s  d iv id e d  in to  s e c to r s  which are  
o i l e d  by gangs ‘in  a w eek ly  r o s t e r .  >t^ I a la r io l>t, Pan 
o i l ,  sump o i l  and p a r a f f in ,  and d i e s e l  o i l  are a l l  
u sed  as a v a ila b le *  in  m arshes and seep age a r ea s  v/here 
p ro d u ctio n  o f  an o i l  f i lm  i s  u n l ik e ly ,  P a r is  G-reen i s  
spread by hand. T h is a n t i - l a r v a l  work has been on a 
hi/gh s c a l e ,  has been w e ll  o r g a n ise d  and th orough ly  
c a r r ie d  out over th e  p a s t  th r e e  to  fo u r  y e a rs .
( 3 ) Permanent or Semi p e r m a n e n t ........
S u rfa ce  v/ater c o n tr o l .
V ery l i t t l e  o f  such work has been done. A few
\
a r e a s  have been d ra in ed  u s u a l ly  by fo l lo w in g  th e  
n a tu ra l dra inage l i n e  and w ith con tou r  d r a in s . Some 
stream s have been c a n a l is e d  and many have r e g u la r  a t ­
t e n t io n .  I t  i s  u n l ik e ly  th a t  t h i s  sm a ll s c a le  work 
has an a p p re c ia b le  e f f e c t  in  a rea s  where b reed in g  i s  
p r o l o f i c ,  and th e  ten d en cy  has s t e a d i l y  in c r e a se d  to  
red uce t h i s  work to  th e  bare minimum and c o n c en tr a te  
on r e a l ly  thorough o i l i n g .  The remarks a t th e  b e g in ­
n in g  o f  t h i s  ch ap ter  on th e  g e o lo g y  w i l l  make t h i s  
undert at andable.
Some i n t e r e s t in g  work: which has been c a r r ie d  out 
by th e  P ie ld  H ygiene S e c t io n , i s  th e  bunding o f  a 
s t r e t c h  o f  mangrove swamp on the la g o o n  s id e  o f  th e
Aberdeen p e n in su la  (Map 6 . )  T h is  was th e  f i r s t  work 
o f  i t s  ty p e  in  West A fr ic a  and i t  w i l l  be co n sid ered
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l a t e r  i n  d e t a i l  when a s s e s s i n g  t h e  v a lu e  o f  c o n t r o l  
m ethods i n  West A f r i c a  a s  a v/hole (C h ap ter  V I I ) .
As an oth er  experim en t a t Lumley, a s e r i e s  o f  d r a in s  
1 5  yards apart were dug s t r a ig h t  down from th e  c o a s t  g r a ss  
through  th e  mangrove to  th e  se a . The o b je c t  was to  see  
whether t h i s  would red uce more q u ick ly  at each low t i d e ,  
th e  su r fa c e  w ater l e v e l  in  th e  var  M elas b reed in g  areas  
in  th e  C oast g r a ss  and in  sh orew ise  (A v icen ia ) mangrove 
a r ea s . As an a d d it io n a l  sa fegu ard , an o i l  d rip  can i s  
p la c ed  over  the d ra in  at th e  l e v e l  reached by th e  normal 
t i d e .  There i s  no doubt, th a t  a c o n s id e r a b le  reduc­
t io n  in  b reed in g  can be ach ieved  in  t h i s  way w h ile  th e  
work can be done q u ick ly  and ch ea p ly  by u n s k i l le d  lab ou r •
F in a l ly  I w ish to  em phasise th a t  the main a t ta c k  in  
S ie r r a  Leone has been by o i l i n g  and P a r is  G reen. In  th e  
t a b le  o f  anophelene d e n s ity  v a r ia t io n  g iv en  e a r l ie r ,  th e  
a rea s under Army C on tro l are u n d er lin ed . I t  w i l l  be seen  
th a t  c o n s id e r a b le  su c c e s s  was a ch iev ed .
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G O L D  C O A S T  
C hapter V.
(A) C lim a te .
The G reat b e l t  o f  e q u a to r ia l  r a i n f a l l  which s t r e t ­
c h e s  from th e  S ie r r a  Leone C oast and L ib e r ia  a cro ss  
Southern N ig e r ia  and through French E q u a to r ia l A fr ic a  
and th e  Congo i s  in te r r u p te d  about Cape Three P o in t s  in  
th e  G old C o a st. At th a t  p o in t th e  l i n e  o f  th e  160 
in c h e s  r a i n f a l l  i s  in te r r u p te d  so  th a t  th e  r a i n f a l l  on 
th e  C oast West o f  Cape Three P o in ts  i s  v e r y  much h e a v ie r  
th an  in  th e  r e s t  o f  th e  C olony. The sk etch  map ( l )
shows th e  l i n e s  o f  eq u a l r a i n f a l l .
«
From West To E ast a lon g  th e  c o a s t  th e  average r a in ­
f a l l s  are as f o l lo w s J -
Axim 82
Takoradi 51 L o c a tio n s  o f  th e s e
Cape C oast 3I4 p la c e s  are on Map 7*
A ccra 27
K eta 19
At v a r y in g  d is ta n c e s  from , th r e e  to  f i f t e e n  m ile s  
in la n d , th e r e  i s  a scarp  which r i s e s  up to  600  f e e t .
T h ere, th e  r a i n f a l l  i s  h e a v ie r  e s p e c i a l ly  in  th e  f o r e s t  
area . Thus in  Kumasi, the r a in f a l l  a v era g es about 52  
in c h e s  and in  th e  area  o f  th e  Tarkwa and P r e s te a  g o ld  
m ines in  th e  ^ o r e s t  in la n d  from Cape Three P o in ts  th e  
R a in f a l l  i s  about 60 in c h e s .
In th e  N orth , th e  f o r e s t  g ra d u a lly  th in s  t o  savan­
nah and orchard bueh and ex cep t a lo n g  th e  c o u r se  o f  th e  
g r ea t R iver V o lta  and i t s  t r ib u t a r ie s  the r a i n f a l l  i s  
l e s s .  Thus at Tam ale, th e  r a i n f a l l  avera g es about k3  
in c h e s  and fu r th e r  North or away from th e  r iv e r s ,  th e r e  
i s  l e s s .  The v a r ia t io n  in  t o t a l  r a i n f a l l  from year to  year
i s  g r e a te r  in  th e  North than  in  th e  South.
The r a in y  season  on th e  c o a s t  i s  from March to
O ctober. There i s  a p e r io d  o f  l e s s  r a in  in  August and
Septem ber, p a r t ic u la r ly  marked in  the West. T h is  i s
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som etim es c a l l e d  th e  * l i t  t i e  dry* sea so n  and i s  then  
s a id  t o  be su cceed ed  by th e  ’ l i t t l e  r a in s* • The r a in s  
b e g in  l a t e r  in  th e  N orth.
Tem peratures on th e  C oast vary  l i t t l e  during th e  
y e a r . They are l e a s t  j u s t  a f t e r  the r a in s  and  in c r e a se  
s t e a d i l y  u n t i l  in  March and th e  b eg in n in g  o f  A p r il  i t  i s  
v e ry  hot in d eed  w ith  a h ig h  r e l a t iv e  hu m id ity  which makes 
fo r  g r ea t d isco m fo r t. In th e  r a in s  th e  average d a i ly  
maximum and minimum are about 85 d eg rees F and 71 d e g r ee s  
F w h ile  in  th e  dry season  th e  maximum i s  about 9 5  d eg rees  
F and th e  tem perature from January onwards seldom drops 
below  80 d eg rees F day or n ig h t , in  th e  f o r e s t ,  th e  
tem perature range i s  g r e a te r , due to  th e  g r e a te r  f a l l '  
a t n ig h t s .  In th e  fa r  N orth th e r e  are h ig h er  day tem­
p e r a tu r e s  w ith  c o n s id e r a b le  drops o f  up to  30  d egrees F 
at n ig h t .
H u m id ity  i s  o f  c o u r se  h i g h e s t  i n  th e  West o f  th e  
c o a s t  and i n  t h e  f o r e s t .  A l l  o v e r  th e  c o a s t  and f o r e s t  
th e  r e l a t i v e  h u m id ity  a t  7 A.M. i s  seldom b elow  85  and 
may be o v e r  90 w h i le  even  in  th e  h ea t  o f  th e  day a t  2.
P.M. th e  hum id ity  i s  s t i l l  seldom l e s s  than  65 . There  
are  o f  c o u rse  * freak*- r e c o rd in g s  i f  the Harrnattan blow s  
over s e v e r a l  d ays. The hum idity may f a l l  by ljO# in  a few  
hours. In  th e  fa r  N orth , th e  hum id ity  r i s e s  s t e a d i ly  
from a 2i| hour average  in  January o f  about 50 to  about
70 i n  A u g u st .
E xcept du rin g  th e  H arm attan, th e  p r e v a i l in g  wind 
on th e  C oast throughout th e  year  i s  a s te a d y  South  
W ester ly  b reeze  which u n fo r tu n a te ly  f a l l s  at n ig h t .  
F urth er  in la n d  and in  th e  f a r  North th e  b r e e se  i s  l e s s  
c o n s ta n t ly  from th e South West and th e  fu r th e r  North th e
more n o r th e r ly  w inds th e r e  are  in  th e  dry sea so n .
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( b ) .  malaria duping t h is  war.
The ^ o ld  C oast i s  a much la r g e r  cou n try  than  e i t h e r  
o f  th e  two so f a r  c o n s id er ed  and th e  c l im a t ic  c o n d it io n s ,  
e s p e c ia l ly  th e  tim e o f  o n se t o f  th e  r a in s  vary  so  con­
s id e r a b ly . t h a t } w ith  t  roops s ta t io n e d  in  v a r io u s  p a r t s ,  i t  
would be s u r p r is in g  i f  th e  b u lked  f ig u r e s  o f  m a la r ia  i n c i ­
dence gave an even graph as fo r  tro o p s s i tu a te d  in  a sm a ll 
area* The main m i l i t a r y  s t a t io n s  are in  ord er  o f  numbers 
o f  Europeans norm ally  s ta t io n e d  th e r e  -  A ccra , Kumasi, 
T ak orad i, Tamale and Kintampo.
Bulk f ig u r e s  f o r  th e  p a st fo u r  y ea rs  are as b e lo w s-
Year H o s p i t a l  Admis­
s i o n s  p e r  1000  
s t r e n g t h
P e r  c e n t ,  
t o t a l  
a d m is s io n s  
due t o  
m a la r ia .
C a se s  o f  
B la e k -  
w ater  
F e v e r
A verage
s t r e n g t h
M alar i a A l l
c a u s e s .
1941 1001 1737 51% 12 1437
1942 870 1585 55% 28 2750
1943 460 1432 33% 10 2800
1944 243 1029 22% 1 2418.
G-raph 7 shews th e  r a t io s  by fo u r  week p e r io d s  and the  
v a r ia t io n  in  s t r e n g th s .
I t  w i l l  be seen  th a t th e r e  has been a r ed u c tio n  to  one  
q u arter  o f  th e  194 1  f ig u r e  over th e  fou r  y e a rs  and t h a t ,  as in  
o th e r  c o lo n ie s  th e  se a so n a l in c r e a s e  o f  m a la r ia  was r e l a t i v e l y
sm a ll in  1943 and. 1944. In th e  f i r s t  th r e e  months o f  1945 th e
very  low
in c id e n c e  p er  1000 per month w a^/as w i l l  be c le a r  when th e
in d iv id u a l  s t a t io n s  in  th e  G old C oast are  d escr ib ed .T h e  f a l l
in  1944 would have been much g r e a te r  i f  th e  bulk r a t e s  had not
been  k ep t up by a r e l a t i v e l y  heavy in c id e n c e  in  th e  sm a ller
s t a t io n s  in  th e  N orth . U n t i l  j u s t  b e fo r e  th e  r a in s  in  194U,
th e r e  was no e f f e c t i v e  c o n tr o l  in  th e s e  s t a t io n s .
I t  has u n fo r tu n a te ly  proved  im p o ss ib le  to  g e t  a ccu ra te
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f i g u r e s  f o r  a t t a c k s  o f  m a la r ia  i n  C i v i l i a n  O f f i c i a l s ,  
i n  t h e  G old  C o a s t .  The o n ly  p u b l i s h e d  r e c o r d s  show 
m e r e ly  t h e  number o f  days l o s t  th rou gh  m a la r ia  p e r  
o f f i c i a l  but g i v e  no i n d i c a t i o n  w hether i n  h o s p i t a l  o r  
o u t j o r  t h e  a v e r a g e  d u r a t io n  o f  1 o f f  duty* p er  a t t a c k .  I  
r e f r a i n  t h e r e f o r e  from any a tte m p t to  make an e s t im a t e .
That t h e  m i l i t a r y  b u lk  r a t e  s h o u ld  be 250 a t t a c k s  
p e r  3.000 p e r  annum when th e  t r o o p s  are  on m ep acr in e  i s  
I  c o n s i d e r ,  p r o o f  w ith o u t  f u r t h e r  q u e s t io n  t h a t  m epacrine  
i s  n ot b e in g  ta k e n  e o n c i e n c i o u s l y .
In  A ccra  and T a k o ra d i,  i n  th e  p a s t  two and a h a l f  
y e a r s  v e r y  b ig  schem es have been  c a r r i e d  out by M ajor  
Q .J .S .  M acdonald I .M .S .  who Y/as seco n d ed  t o  th e  s t a f f  o f  
t h e  R e s id e n t  M in i s t e r  i n  West A f r i c a  f o r  t h e  p u r p o se .  In  
t h e  o t h e r  s t a t i o n s  v e r y  l i t t l e  work in d e e d  was done u n t i l  
e a r l y  1944*
In  v ie w  o f  th e  d i f f e r e n c e s  in  c l im a t e  j u s t  m e n tio n e d ,  
i t  i s  p r o p o se d  t o  t a k e  t h e  f i v e  m i l i t a r y  s t a t i o n s  s e p a r a t e ­
l y  and to  t r a c e  t h e  m a la r ia  i n c i d e n c e .  Each i s  i n  a d i f ­
f e r e n t  ty p e  o f  c o u n tr y .  In  tw o , v e r y  com p le te  c o n t r o l s  
have been  e s t a b l i s h e d  i n  t h e  o t h e r s  th e  c o n t r o l ,  a s  s a i d  
a b o v e ,  o n ly  began t h i s  y e a r .
(C) A ccra.
Graph 8 shov/s t h e  m a la r ia  r a t e s  and r a i n f a l l  i n  A ccra .  
The b ig  d r a in a g e  scheme was begun i n  1943 b e f o r e  t h e  r a i n s .  
I t  h a s  been  su p p lim e n te d  by what i s  p ro b a b ly  t h e  l a r g e s t  
s c a l e  and most co m p le te  o i l i n g  and sp r a y in g  programme e v e r  
c a r r i e d  out in  A f r i c a . S i n c e  Sept 1 9 4 4 ,  we have a l s o  had  
good  s u p p l i e s  o f  D .D .T . and i t  h as  been  u se d  on a v e r y  
l a r g e  s c a l e  a l s o .  I t  i s  extrem a, y  d i f f i c u l t  t o  a p p o r t io n  
f a i r l y ,  t h e  r e l a t i v e  e f f e c t s  o f  th e  d r a in a g e  works, th e  
i n s e c t i c i d i n g  and th e  e f f e c t s  o f  m ep acr in e . T here i s  no 
r e a so n  t o  sup p ose  t h a t  m ep acr in e  has  been ta k e n  i n  A ccra  
any more o r  l e s s  e o n c i e n c i o u s l y  th an
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e lsew h ere  and I s h a l l  ven tu re  to  make a com parison  
l a t e r  o f  th e  s t a t io n s  w ith  and w ith ou t co n tro l#
The com bination  o f  th e  m easures tak en  has 
c e r t a in ly  had a most s t r ik in g  e f f e c t  on th e  amount 
o f  m a laria  in  M ilita r y  F o rces . T h is  r e d u c tio n  i s  para­
l l e l e d  by th e  f a l l  in  American and R .A .F .  r a te s .  Re­
fe r e n c e  sh ou ld  be made to  Graph >8 in  which the B r i t i s h  
and American r a t e s  are compared.
I t  i s  im p o ss ib le  to  show g r a p h ic a lly  th e  m osquito  
r e d u c t io n , as th e  number o f  new c a tc h in g  s t a t io n s  has 
c o n s ta n t ly  been in c r e a s in g  and been changin g  in  p o s i t io n  
as th e  cou rse  o f  e v e n ts  warranted. Both c i v i l  A fr ic a n  
h o u se s ( and l a t e r a l l y  an in c r e a s in g  number o f  one man 
tr a p s  have been employed. An enormous amount o f  c a r e fu l  
e n to m o lo g ic a l work has been done in  A ccra and t h i s  w i l l  
be p u b lish e d  s h o r t ly  by Major L ou is Berner U.S.Army;
There was very  l i t t l e  in fo rm a tio n  a v a i la b le  about 
th e  m osquito  p o p u la tio n  o f  A ccra when, in  1 9 k 2  i t  was 
d e c id e d  to  s t a r t  a la r g e  permanent c o n tr o l  scheme which  
would p r o te c t  th e  tow n, th e  airodrom e and the m i l i t a r y  
c imp8* On in v e s t ig a t io n ,  th e r e  was found to  be enormous 
b reed in g  in  d e se r te d  q u a r r ie s , borrow p i t s ,  bad ly  d e s ig n ed  
r o a d sid e  d i t c h e s ,  h i l l s i d e  se ep a g es , in  th e  yards o f  na­
t i v e  h ou ses in  Accra and surrounding d i s t r i c t s ,  and a lon g  
th e  s id e  o f  th e  r a ilw a y  in  d itc h e s  and borrow p i t s .  There  
were a ls o  e x te n s iv e  A. Gambiae var m elas areas a t th e  
s id e s  o f  la r g e  la g o o n s in  and about the town.
At th e  tim e o f  a su rvey  in  A ccra Town in  December 19^2 
house c a tc h e s  averaged  10 to  20 A. Gambiae per room.
S p leen  r a t e s  v^ere a l l  over 55/° and averaged 7U* 2$>. In
sourrounding v i l l a g e s  -  up to  k m i le s ,  th e  sp le e n  r a te s  a t 
th e  same tim e(D ec 19^2 -  Jan 19h3)w ere l e s s  a v era g in g  U8$. 
The f o l lo w in g  t a b le  i s  o f  v a lu e  as in d ic a t in g  the e f f e c t  o f
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th e  c o n tr o l  m easures tak en . I t  shows the e f f e c t  o f  
th e s e  m easures on th e  gam etoeyte r a te s  in  c h ild r e n  
in  th e  ^ u la n i Zongo ju s t  o u ts id e  A ccra. (A Zongo i s  
a v i l l a g e  where th e  p e o p le  o f  o th er  t r ib e s  than th o se  
o f  th e  area  l i v e ;  in  t h is  c a se  i t  was o r ig i n a l l y  a 
home o f  P u la n i) .  C h ild ren  were a l l  under 10 y ea rs  
and 100 f i e l d s  on t h ic k  f i lm s  were examined in  each  
c a s e .
Month No. o f  
c h i ld ­
ren  ex  
amined
No.
w ith
c r e s
c e n ts .
P ercen
ta g e
w ith
c r e s
cen t
No.
w ith
r in g s
P ercen ­
ta g e
w ith
r in g s .
Nov. 19*43 *49 5 12. 5%
Dec. 19*43 *40 6 15 . 0 %
Jan. 19*1*4 *40 7 1 7 .  as
Feb. 19*4*4 30 9 3 0 . 0 %
Mar. 19*4*4 22 5 22.7%
Apr 19*4*4 32 *4 1 2 .5%
May 19*4*4 50 5 10. 0% 3*4 68.0%
Jun 19*4*4 23 5 20.0% 18 72.0%
J u l 19*4*4 *40 2 5.0% 29 12.5%
Aug 19*4*4 57 2 3.5% 1*4 2k. %
Sep. 19*4*4 39 1 2.6% 8 20. %
Oct 19*4*4 29 1 ■3. *4% 5 17.2% ,
Nov 19*4*4 38 2 3* *4/0 *4 6.
D ec. 19*4*4 63 2 3.1% 3 k.7>°
The e n g in e er in g wo rk done has been on the l in e s  o f
th a t at T akoradi but on a much la rg er s c a le and in  much
more d i f f i c u l t  cou n try . The i n s e c t i c id e  work has been
Tva/eNT Y
c o n t r o l le d  by 20 to  t h i r t y  Suropeans/ and th r e e  hundred
14 fteeN  71 . _ . ^
A fr ic a n s  ^employed f u l l  tim e on o i l i n g ,  d u s t in g  and 
sp ra y in g . A g r e a t  d e a l o f  d i f f i c u l t y  has been encoun­
te r e d  in  la r v a l  c o n tr o l  fo r  n e ith e r  P a r is  Green nor o i l  
w i l l  s ta y  on th e  su r fa c e  o f  exposed  p o o ls  but g e ts  blown 
to  th e  leew ard . D. D. T. in  o i l  i s  no more e f f e c t i v e .
(D) T akorad i.
Graph 9. in  r e s p e c t  o f  m a lar ia  in  Takoradi i s  even  
more c o n v in c in g  than  th a t  o f  A ccra . T ak orad i-S ek ond i 
i s  v ery  much more amenable to  c o n tr o l  by e n g in e e r in g
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th an  any o f  th e  o th er  w est A fr ic a n  Ports* The scarp  
h ere comes down to  th e  sea  and form s a sh a llo w  h a l f  
c i r c l e  away from th e  sea  about seven  m ile s  a c r o ss  
w ith  Takoradi a t th e  W estern and Sekondi at th e  Eas­
te r n  ends. D rainage was th e r e fo r e  r e l a t i v e l y  e a sy  
and th e  main problem s, a la r g e  swamp in  th e  m iddle  
o f  th e  area  and a sh a llo w  lagoon  on th e  West s id e  o f  
Sekondi co u ld  e a s i l y  be d ra in ed .
The r e s u l t s  have been enhanced by an ex trem ely  
thorough pyrethrum sp ray programme. T h is  has been  
w e l l  d e sc r ib e d  by E ddy (5 )
Graph 9 a ls o  shows th e  r a i n f a l l  in  in c h e s  and 
dem onstrates more c le a r l y  than  any o th e r s , th e  r e la ­
t io n s h ip  o f  r a i n f a l l  and M alaria  r a te s .
The A nophelene d e n s ity  (A verage anophelene per  
room p er  week in  c a tc h in g  s t a t io n s )  i s  p lo t t e d  fo r  th e  
mean o f  t h i r t y  s i x  c a tc h in g  s t a t io n s  w ith  11^ rooms, 
which remained in  one p la c e  from May 19U3 to  th e  end  
o f  19Uh. B efore  t h a t ,  new s t a t io n s  ?/ere b e in g  added 
as bad areas were found  so th a t  th e  mean o f  a l l  th e  
c a tc h in g  s t a t io n s  would not be o f  graphic v a lu e .
F in a l ly  th e  army s tr e n g th  in  th e  s t a t io n  i s  p lo t ­
t e d  on th e  lo w e st  p a n e l o f  th e  ch a r t.
I t  i s  o f  in t e r e s t  to  n ote  th a t  th e  R .A .F. r a te s  
in  T akoradi have fo llo w e d  c l o s e l y  month by month th e  
Army r a te s  fo r  th r e e  y e a r s . The H .A .l .  r a te s  began 
about 30 per 1000 per month low er than th o se  o f  th e  
Army and have g r a d u a lly  approached th e  amrm **'*'1' 
r a te s  and are now fo r  p r a c t i c a l  p u rp o ses th e  same. The 
R.A.E*. have h ere  had e x a c t ly  th e  same regim e as th e  
Army e x c e p t  th a t  th ey  have had b e t t e r  s i t e s  and b e t te r  
m osquito  p roofed  q u a rters .
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The o n ly  accu ra te  in form ation  I  have about con­
d i t io n s  I n  pre-w ar Takoradi i s  th a t in  1937 o f  378 
* a d m iss io n s to  th e  European H o s p ita l ,  159 were adm itted  
f o r  m a la r ia  and o f  th e  378 on r o u t in e  b lood  examina­
t i o n ,  3I4I  or 90% had p a r a s i t e s  in  t h e ir  b lood . C le a r ly  
T akoradi was no H ea lth  R esort fo r  Europeans.* That th e r e  
was s t i l l  p le n ty  o f  m alaria  tr a n sm iss io n  in  191+3 i s  shewn 
by th e  ep idem ic in  Lascar^fs m entioned i;. C hapter H I .
R ibbands in  Dec 19^1-Jan 1942 found on an average
o f  34 room s, 1€> A. Gambiae and 9 0 .2  A. F un estu s p er
room. B reeding in  T akoradi Y*as then to  a v e r y  la r g e
e x te n t  in  a s e r i e s  o f  f i v e  swamps between Takoradi and
Sekondi and in  a la r g e  marshy area near th e  Airodrome.
/
There was a ls o  some A* Gambiae var m elas b reed in g  in  
th e  Sekondi lagoon . T h is , and the season  o f  th e  y e a r ,  
when the v e g e ta t io n  had grown at th e  end o f  th e  r a in s ,  
account fo r  th e  h ig h  p r o p o r tio n  o f  A. F u n estu s in  Rib­
band* s house co u n ts . Now th a t  c o n tr o l  has been go in g  
s in c e  e a r ly  1942 th e  p ro p o r tio n  o f  A. F un estu s found in  
house cou n ts has f a l l e n  to  about 1 A. F u n estu s to  8 
A. Gambiae at th e  same tim e o f  year in  1944-1945*
(E) Kumasi.
Graph 10 shows th e  m a lar ia  r a te s  and r a i n f a l l  in  
Kumasi over  th e  p e r io d  fo r  which a c cu ra te  re tu rn s  are  
a v a i la b le .  In  e a r ly  1941 , the Kumasi r a t e s  in c lu d ed  
th o s e  o f  Tamale and Kintampo as a l l  th e  s t a t io n s  were 
under th e  same S.M.O. so th a t th e y  now cannot be sep a ra ted  
and th e  H o sp ita l  A. & D. books are not to  be found fo r  th e  
p e r io d . Some c a s e s  were a ls o  ad m itted  to  C i v i l  H o s p ita ls .
The ex trem ely  h igh  r a te s  in  Kumasi in  1942 are p a r a l le l e d  
by th o s e  o f  T ak orad i, but th e y  d id  not f a l l  c o rr esp o n d in g ly
in  Kumasi in  1942.
in s t il& le § .t S e j8 re m? iilrr a in s n in 0 th er s ^ S g e o f  1S&U and I  th ihc
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th a t  i t  i s  f a i r  to  a t t r ib u te  th e  much s te e p e r  f a l l  in  
r a te s  in  1944 to  t h i s  cau se .
The main b reed in g  p la c e s  in  Kumasi are (a )  th o se  
w ith in  th e  s tr a g g lin g  n a t iv e  c i t y  (b) th e  p o o ls  in  th e  
beds o f  ir r e g u la r  stream s in  th e  dry season  (c )  th e  
swampy bottom s and seep age-w et h i l l s i d e s  o f  th e  sh a llow  
v a l l e y s  o f  th e  th r e e  stream s which f lo w  through th e  c i t y  
and suburbs. These v a l l e y s  are fa v o u r ite  g r a z in g  
p la c e s  w ith  the herdsmen who b rin g  down he-rdo grf  c a t­
t l e  from th e  Northern T e r r i t o r ie s .  The c a t t l e  f o o t ­
p r in t s  are a never ending sou rce o f  tr o u b le . A lso  in  
th e s e  va lley s^  favoured  b reed in g  p la c e s  e s p e c ia l ly  fo r  
A. F u n estu s are a la r g e  s e r i e s  o f  o ld  over grown and  
n e g le c te d  h e r r in g  bone d ra in s  which w ere dug by th e  C i v i l  
a u t h o r i t i e s  many y e a r s  ago and fo r g o t te n .
L ieu t J .N . R obertson who made a sh o rt m osquito  
su rvey  in  February/M arch and aga in  in  J u n e/J u ly  1943, c l a s s i ­
f i e d  b reed in g  p la c e s  a s  fo l lo w s  8 -
P o o ls  and S eep ages. _Jn shade o f  In  t a l l e r  g r a ss  and
(Open to  sky?) Cocoa T rees . v e g e ta t icsitid ot at  1-en-.
A. Gambiae. A. O bscurus. A. F u n estu s.
A. F u n estu s. A. C ou stan i.
A* C ou stan i.
A. Obscurus
I can confirm  th a t t h i s  i s  a r ea so n a b ly  good c l a s s i ­
f i c a t i o n  from p e r so n a l ex p er ien ce  in  Kumasi, though I have 
found A. Obscurus o n ly  in  v ery  th ic k  bush and in  cocoa  
p la n ta t io n s  not in  th e  open.
House c a tc h e s  in  Kumasi c o n s i s t e n t ly  show r a t io s  o f  
A. Giambiae: A. F u n estu s. about 6 8 1 during th e  dry se a so n  
and 100 ; 1 d u rin g  th e  r a in s  so t h a t ,  even  in  th e  dry season  
t h i s  i s  predom inantly  an A. Gambiae area . T h is i s  ra th er  
s u r p r is in g  in  view  o f  th e  amount o f  v e g e ta t io n  in  th e  f o r e s t  
r e g io n  in  which Kumasi i s  ju s t  a la r g e  c le a r in g .  I t  makes 
me in c l in e d  to  b e l ie v e ,  th a t th e r e  i s  even more b reed in g  th an  
i s  g e n e r a lly  b e l ie v e d  w ith in  th e  huge maze o f  h ou ses and com-
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pounds in  th e  town. I t  i s  som etim es d i f f i c u l t  to  g e t  
in to  th e  fa m ily  compounds in  th e  town as th e  men do 
not l i k e  t h e i r  women f o lk  d isturbed* Probably th ey  
s im p ly  r e fu s e  t o  l e t  A fr ica n  se a r c h e r s  in  on many 
o c c a s io n s  and th u s th e s e  b reed in g  p la c e s  are m issed .
A. H ancocki i s  fr e q u e n t ly  found in  house counts  
in  Kumasi but i t  i s  not o f t e n  in fe c te d *
C atches in  European qu arters in  Kumasi have a l ­
ways been h ig h , and in v a r ia b ly , when I have been  on 
in s p e c t io n s  th e r e ,  I  have found A. Gambiae in  about 
one th ir d  o f  a l l  s le e p in g  quarters*
I t  i s  im p o s s ib le , w ithout c i v i l  c o o p e ra tio n  or  
an adequate m i l i t a r y  s t a f f  t o  spray a l l  th e  h ou ses in  
Kumasi and th e  m i l i t a r y  u n its  are d o tte d  here and th ere  
in  and about th e  town, so  th a t th e  amount o f  tr a n sm iss io n  
must be v e ry  c o n s id e r a b le . The r e s u l t s  o f  th e  second  
sea so n  o f  1 S ta t io n  C ontrol* w i l l  I hope be r e f l e c t e d  
in  a c o n s id e r a b ly  reduced in c id e n c e  In 1945 but in  v iew  
o f  th e  la r g e  area o f  untouched h o u ses , th e  r a te s  w i l l  
p rob ab ly  not be reduced  by a very  s t r ik in g  amount.
(F )  Tamale*
Graph 11 shows the m a lar ia  r a te s  and r a i n f a l l  in  
Tamale as fa r  back a s  a ccu ra te  f ig u r e s  are a v a i la b le .
The c o n c e n tr a t io n  o f  th e  r a in f a l l  over a r e l a t iv e l y  
sh ort r a in y  season  r e s u l t s  in  w idespread f lo o d in g  du rin g  
th e  r a in s  w h ile  tow ards th e  end o f  th e  dry s eason , i t  i s  
common to  see  a c i r c l e  o f  women w a itin g  round a w ater h o le  
w ith  gourds. As soon as a l i t t l e  muddy m o istu re  appears 
in  th e  bottom  o f  the h o le ,  one o f  the women le a p s  down and 
c a r r ie s  o f f  the p r e c io u s  f l u i d .
The m osquito p o p u la tio n  tow ards the end o f  th<§ dry  
sea so n  i s  th e r e fo r e  very  low and the la t e n t  in t e r v a l  a f ­
t e r  th e  commencement o f  the r a in s  b e fo r e  th e  m a la r ia  r a t e s  
s t a r t  t o  r i s e  i s  co rresp o n d in g ly  long* The g e o m e tr ic a l
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p r o g r e ss io n  o f  th e  number o f  m o sq u ito es s t a r t s  o f  
c o u r se  a t a d isa d v a n ta g e . A com parison o f  th e  graph If, 
w ith  th o s e  o f  o th e r  s t a t io n s  in  the South w i l l  make t h i s  
c le a r .
In  19UU, in  turn each company o f  th e  B a t ta l io n  s t a ­
t io n e d  in  Tamale have camped at Daboya on th e  V o lta , so 
th a t  app roxim ately  one f i f t h  o f  th e  t o t a l  s tr e n g th  has 
alw ays been th e r e . D ise a se  in c id e n c e  i s  a l l  grouped  
round ‘ Tamale*. Daboya i s  a p le a sa n t but most un h ea lth y  
s p o t . The A. Gambiae p o p u la tio n , b reed in g  in  th e  r iv e r ­
s id e  m arshes i s  immense. I t  i s  a lso  in c id e n t a l ly  a bad 
p la c e  fo r  S c h is to s o m ia s is ,  Guinea Vs/ora and T rypan osom iasis. 
T his Daboya camp accou n ts fo r  th e  h ig h er  M alaria  in c id e n c e  
in  Tamale* in  19^ 4*4.
(G) Kintampo.
Kintampo (Map 7) i s  a s in g le  u n it  s t a t io n  in  N orth  
F/est A sh a n ti. In  t h i s  r e g io n  th e  f o r e s t  i s  th in n in g  out 
to  savannah cou n try  in  most a r e a s , but p e r s i s t s  near th e  
r iv e r s .  Kintampo i s  on a h igh  r id g e  o v e r lo o k in g  th e  w ide  
v a l l e y  o f  th e  B lack V o l t a . , and the s o i l  i s  on lim e sto n e  
which i s  erod in g  f a s t .  The main b reed in g  p la c e s  ap art from  
th e  n a t iv e  towns th em se lv es are th e  marshy s id e s  o f  stream s 
and c o l l e c t i o n s  o f  w ater in  e r o s io n  p ock ets  in  th e  lim e ­
s to n e , p u dd les in  p a th s and roads and r o a d sid e  d i t c h e s .
As m ight be e x p e c te d , A. F unestus i s  r e s p o n s ib le  f o r  a 
h ig h er  p r o p o r tio n  o f  m a la r ia  than e lsew h ere  and b reed s  
p a r t ic u la r ly  in  the s id e  p o o ls  and m arshes a lon g  th e  
r iv e r s .
The m i l i t a r y  l i n e s  which are  a p eace  tim e Company 
S ta t io n , are surrounded by a r in g  o f  v i l l a g e s  which r e ­
q u ire  s t r i c t  in s p e c t io n  or th ey  p ro v id e  co n tin u o u s b reed in g .
An exam ination  o f  the b lood  o f  c h ild r e n  from 100 c h i l ­
dren from th e s e  v i l l a g e s  in  December 19^2 showed 88 w ith  
p a r a s i t e s  and o f  th e se  37 had c r e s c e n t s .
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Graph 12 shows th e  m alaria  in c id e n c e  in  Army E uro­
peans in  th e  s t a t io n  fo r  th e  p a s t  th r e e  y e a r s . | t  w i l l  
be seen  th a t  th e  r a t io s  are h ig h  and have not come down 
as s a t i s f a c t o r i l y  as in  o th e r  s t a t io n s .
S ta t io n  C on tro l was in trod u ced  o n ly  once th e  r a in s  
had s ta r te d  in  19 ^ 4* so th a t  an improvement may be 
exp ected  in  19k5» Photograph 13 shows one o f  the  
stream s which have been c a n a l is e d , and th e  banks 
p la n ted  w ith  g r a s s  in  an endeavour to  check  e r o s io n  
and th u s  a v o id  th e  p o o lin g  and the b reed in g  p la c e s  
which r e s u l t .  Photograph 16  shows th e  extrem e d e g r ee  
o f  e r o s io n  in  a sm a ll stream  which i s  p a s s in g  under­
ground.
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N I G E R I A
Chapter V£
(A) The Climate*
The C lim ate in  N ig e r ia  i s  very  much more com plex  
than  in  th e  o th e r  c o lo n ie s ,  a lth o u g h  i t  fo l lo w s  in  
many ways, the p a tte r n  o f  the Gold Coast* Southern  
N ig e r ia  i s  e s s e n t i a l l y  a la r g e  f l a t  p la in  in j e c t e d  
from th e  sea  by a s e r i e s  o f  t i d a l  la g o o n s , c r e ek s  and 
swamps, which connect w ith  the d e lto id  mouths o f  th e  
r iv e r s*  The r a i n f a l l ,  tem p eratures and hum idity are  
a l l  h ig h  w ith  l i t t l e  v a r ia t io n  in  th e  two l a s t  
throughout th e  y ea r . Mean annual r a i n f a l l s  over  th e  
l a s t  tw enty  y e a rs  a r e s -  ,
The dry season  l a s t s  o n ly  from November/December, 
t o  the b eg in n in g  o f  March.
In  a l l  the Southern P la in ,  th e  mean maximum and 
minimum d a i ly  tem peratures are  about 91 d eg rees F and 
67 d eg rees F and d a i ly  v a r ia t io n s  are seldom more than  
10 d egrees F. R e la t iv e  hum idity  i s  norm ally  extrem ely  
h ig h . In  the dry se a so n s  w ith  a h igh  wet bulb tem pera­
tu r e  and a r e la t iv e  hum idity w ith  a mean d a i ly  v  a r i  a t io n
betw een  90 and 68 i t  can be ex trem ely  un com fortab le .
In th e  harm attan fo r  p e r io d s  o f  hours or d a y s , th e  
h u m id ity  may drop to  a s  low as 25.
During the r a in s ,  th e  r e la t iv e  hu m id ity  i s  even  
h ig h e r , b e in g  c o n s i s t a n t ly  over 90 but the wet bulb  
tem perature ( which governs com fort) i s  r e l a t i v e l y  lcn®
Lagos
C alabar.
Benin
O nitcha
Bonny
121
99
58
155
71  in c h e s
91 »
 ”
 11*t
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The F o r e st  Region proper s t r e t c h e s  r ig h t  down to  
th e  c o a s t  in  many areas and from IOC to  I}00 m ile s  
inland* The c lim a te  i s  v ery  s im ila r  to  th a t o f  the  
S o r e s t  a rea  o f  th e  Gold Coast*
The p r e v a il in g  wind in  the so u th , e x c e p t a t  Harraat- 
tan  t im e , i s  th e  so u th -w est tr a d e .
In  th e  Par N orth o f  N ig e r ia , th e  la n d  i s  m o stly  
poor g r a ss  lan d  and th orn  country  approaching d e se r t  
c o n d it io n s  in  p laces*  The camel i s  u sed  in  th e  d ry  se a ­
son  as fa r  so u th  as Z aria . The r a in y  sea so n  i s  from  
May to  O ctober, and approxim ate annual r a i n f a l l s  are
Kano 35
M aiduguri 26
Sokoto i>8
Z aria  k l
The h e a v ie s t  r a i n f a l l  i s  in  J u ly  and A ugust.
The range o f  maximum tem perature i s  h ig h . 120 de­
g ree  F som etim es occu rs in  Bornu w h ile  in  Kano 105 de­
g ree  F i s  not uncommon. On th e  o th er  hand th e  h u n id ity  
i s  low in  th e  dry sea so n  when th e s e  h igh  tem p eratu res  
occu r  and th e  f a l l  a t n ig h t  may be as much a s  hO d e g r ee s  
P. D uring the harm attan, th e  d ryness i s  extrem e, so 
th a t  o n e f s hat which was a good f i t  in  Lagos has so  
& drunk by th e  tim e one rea ch es  Kano a s to  be unw earablei 
The h u m id ity  at 12 noon may be l e s s  than  16 fo r  weeks 
at a tim e.
In  th e  wet se a so n , tem perature and hum idity  approach  
more th o s e  o f  the South.
The p r e v a il in g  w inds are from th e  South-W est d u rin g  
th e  r a in s ,  and from th e  N orth-E ast d u rin g  th e  rest o f  th e  
y ea r .
The Bauchi P la te a u  ju s t  N orth-E ast o f  th e  c e n tr e  o f  
th e  country  i s  about 100 m ile s  lo n g  and 60 m ile s  a c r o s s .  
The whole p la te a u  i s  over  3000 f t  above sea  l e v e l .  As 
might be e x p e c te d , th e  r a i n f a l l  i s  h ig h er  than  in  th e
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S ou th , but over  th e  year- th e  Wet Bulb Tem perature i s  
com fortab ly  low  and th e  n ig h ts  are cool* The p la te a u  
i s  th e  o n ly  approach to  a H i l l  S ta t io n  in  th e  whole o f  
West A fr ic a  and w h ile  not comparing w ith  th o se  o f  In­
d ia  or even M alaya, th e  c lim a te  i s  v ery  much p le a s a n te r
and more b rac in g  than anywhere e l s e  n earer  than South  
A fr ic a .
(B) M alar ia  during t h i s  War.
N ig e r ia  i s  an enormous cou n try , as b ig  as Germany, 
A u s tr ia , H o llan d  Belgium  and S w itzer la n d  to g e th e r .  
P la c e s  where th e  r a in f a l l  v a r ie s  between 121 in c h e s  
and 26  in c h e s  h a v ef as a lrea d y  shown w id e ly #d i f f e r e n t  
c lim a te s  and i t  i s  on ly  fo r  con ven ien ce  th a t  m alaria  
f ig u r e s  are g iv e n  fo r  th e  whole co lo n y . That th e
O T & e v w  Et-7'
cou ntry  i s  la r g el y  m alariou s fo r  Europeans i s  shown by 
th e  t a b le  below  which i s  in  r e sp e c t  o f  th e  y ea rs
which accu ra te  f ig u r e s  are a v a i la b le .
C iv i l i a n  O f f i c i a l s  N ig e r ia . H o sp ita l A dm issions.
Year, Mala­
r ia
C ases o f
B lackw ater
F ever
Average
S tren g th
R a tio  H o sp ita l
A d m issions m alaria  
p er 1000 average  
s tr e n g th .
1930 1334 17 2649 500
19.31 1170 18 1581 740
1932 876 15 1641 533
1933 928 12 1586 586
1934 1023 16 1508 679
1935 947 10 1473 642
1936 995 11 1560
U n fo r tu n a te ly , due to  movements o v e r se a s  o f  M edical 
U n its  whose Commanding O ff ic e r s  were r e s p o n s ib le  fo r  
l o c a l  m a la r ia  c o n tr o l and s t a t i s t i c s  and to  th e  d i s -  
t r u c t io n  o f  p a st reco rd s in  th e  o f f i c e  o f  th e  A.D. M.S. 
v e ry  in ad eq u ate  data  are a v a i la b le  about th e  d i s t r ib u t io n  
o f  m a la r ia  by s t a t io n s  in  N ig e r ia .
The bu lk  f ig u r e  (T able below) and Graph 13 were 
c o l l e c t e d  on th e  same b a s is  as fo r  th e  o th e r  c o lo n ie s  but 
X have riot been s.ble to  c r o ss  check them e x a c o ly  by
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H o s p ita l  R ecords excep t f o r  1944.
Bulk f ig u r e s  fo r  th e  p a st Four Y ears are a s below: -
Year. H o s p ita l  A dm issions  
Per 1000 s tr e n g th .
S’er  cent 
t o t a l
a d m issio n s  
due to  
M alaria .
C ases
o f
B lack
w ater
F ever
Average
s tr e n g th .
M alaria A l l  cau ses
1941 3 6 4 968 5 8 .1 # 11 1835
1942 323 907 57 # 46 3718
1943 462 1186 39 # 18 5910
1944 399 1332 30 70 1 3736
(1 )  Tiae main s t a t io n s  may be d iv id e d  in to  th r e e  groups.
( 2 ) th e  f o r e s t  s t a t io n s  Abeokuta, Ibadan and Enugu,
and th e  N orthern S ta t io n s  w ith  a l e s s e r  r a i n f a l l ,  Kaduna, 
Zara and Kano.
As would be e x p e c te d  (Graph ( 3 $ ^ sta tio n s  have a 
much more se a so n a l m alaria  in c id e n c e .
1 . ( a )  POSSIBLE REASONS FOR THE HIGH. MALARIA INCIBEICIE
IN NIGERIA.
N ig e r ia  has been used to  a g r e a te r  degree than th e  
o th er  c o lo n ie s  as a tr a in in g  ground fo r  u n it s  and forma­
t io n s  b e fo re  p ro ceed in g  o v e rse a s , fts a r e s u l t  th e re  are two 
f a c t o r s  which im m ed iately  p r e se n t th em se lv es as probab le  
e x p la n a t io n s  o f  th e  f a i lu r e  f o r  th e  bulk  m a laria  i n c i ­
dence to  f a l l*  The r e la t io n s h ip  to  o th er  c o lo n ie s  i s  
b e s t  seen  in  G-raph 1 .
These two f a c t o r s  a re? -
( i )  The g r e a te r  turnover Europeans so th a t  r a te s  based  
on average s tr e n g th  do not g iv e  p rop er  comfarlWfttMe f ig u r e s .  
P rob ab ly  th e  t o t a l  numbers exposed  fo r  v a ry in g  p e r io d s  in  
1943 and 1944 bear a r e la t io n s h ip  o f  about 3 ; l  as opposed  
to  th e  r e la t io n s h ip  fo r  th e  o th er  C o lo n ie s  o f  2 ! l .  As a 
c o n s id e r a b le  number o f  th e  new comers were not t r a n s f e r s  
from o th e r  c o lo n ie s  but s t r a ig h t  out from th e  U n ited  King­
dom th e r e  was in e v it a b ly  a g r e a te r  p ro p o rtio n  o f  th e  po­
p u la t io n  at g r e a te r  r is k .
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( i i )  The advance ^ tr a in in g  o f  form ation s in v o lv ed * lo n g  
e x e r c i s e s  which m ight be thought to  have c o n tr ib u te d  to  
th e  r a te .  From arguments I have advanced p r e v io u s ly  in  
th e o r y , e x e r c is e s  in  bush sh ou ld  not have in v o lv e d  a g rea ­
t e r  r is k .  In  19^h I  made check over fou r  months w ith  
in t e r e s t in g  r e s u l t s  th a t  th e  r a te  in  th e  d iv i s io n  uhoer. 
t r a in in g  was p r a c t i c a l ly  th e  same as in  th e  r e s t  o f  th e  
ColonY&e.
(b ) There are o th e r  r is k s  which are based on lo c a l  know­
le d g e ,  which a r e , I  am su r e , c o n tr ib u to r y , A nti-M ala­
r ia  d i s c i p l i n e  i s  not as good in  N ig e r ia  as in  th e  o th e r  
C o lo n ie s . The country  i s  so la r g e  th a t u n it s  are not 
v i s i t e d  and pepped up s u f f i c i e n t l y  o f te n  by H ygiene and 
M alaria  O f f ic e r s .  I t  i s  o f te n  im p o ss ib le  to  avo id  
p o s t in g  new M edical O ff ic e r s  s t r a ig h t  from U,K.
U n it M edical O f f ic e r s .  I t  i s  ex trem ely  d i f f i c u l t  fo r  
them to  advance t h e ir  o p in io n s  in  th e  fa c e  o f  what 
fr e q u e n t ly  amounts to  a c t iv e  o p p o s it io n  from Commanding 
O f f ic e r s  who have been f on the C oast’ fo r  many y e a r s .
( c )  There i s  y e t  another fa c to r  and th a t i s  th e  v ery  la r g e  
c o n c e n tr a tio n  o f  A fr ica n  c i v i l i a n s  round th e  b ig  stan d in g  
camps in  N ig e r ia . West A fr ic a  i s  a r e l a t i v e l y  th ic k ly  
p o p u la ted  p art o f  th e  world and the West A fr ic a n s  ex cep t  
in  i s o l a t e d  t r ib e s  do not l i v e  in  fa m ily  compounds but in  
la r g e  v i l l a g e s .
In v iew  o f  th e  p r e v a le n c e  o f  fa m ily  compounds in  t r ib e s  
at a more p r im it iv e  s t a g e #t h i s  i s  probab ly  th e  r e s u lt  o f  
t h e i r  crowding to g e th e r  in  th e  o ld  days in  f o r t i f i e d  towns 
as a p r o te c t io n  a g a in s t  s la v e  r a id s . The g r eg a r io u s  h a b its  
have p e r s i s t e d  when th e  need has p a ssed .
The r e s u l t  o f  th e  p r e v a le n c e  o f  th e se  la r g e  .v i l l a g e s  
alw ays w ith  a h ig h ly  in f e c t e d  p o p u la tio n  i s  th a t  a lth ou gh
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th e  anophelene 'house in d ex  may be r e l a t iv e l y  lo w , th e  t o t a l  
number o f  m osq u itoes which may f in d  th e ir  way in to  th e  
n eigh b ou rin g  army camp i s  ex trem ely  large*  T h is fa c ­
to r  o f  th e  c o n c e n tr a tio n  o f  la r g e  numbers o f  in f e c t e d  
A fr ic a n s  i s  not a d eq u ate ly  s t r e s s e d  in  th e  l i t e r a t u r e  
o f  M alaria  C ontrol but I f e e l  sure th a t  i t  does e x p la in  
some o f  th e  h ig h  r a te s  o f  m alaria  in f e c t io n s  o f  Europeans 
in  West A fr ic a  and p a r t ic u la r ly  in  N ig e r ia .
In  E ast A fr ic a  th e  p o s i t io n  i s  v e ry  d i f f e r e n t .  Sm all 
M ilita r y  s t a t io n s  on th e  Kenya and Tangayika. Coast or  
im m ediate H in ter la n d  have a v e ry  s im ila r  c lim a te  to  th a t  
o f  West A fr ic a . The anophelene in d ic e s  a r r iv e d  a t by th e  
same m ethods are ju s t  as h ig h . Yet M alaria r a te s  in  
th e s e  s t a t io n s ,e v e n  when su p p r e ss iv e s  are not ta k en , 
n ever reach  th e  v ery  h ig h  f ig u r e s  which are commonplace 
in  West A fr ic a . In  E ast A fr ic a  th e  n a t iv e  p o p u la tio n  i s  
f i r s t l y  much l e s s  dense and seco n d ly  what th e r e  i s ^ i s  
s c a t t e r e d  through th e  bush f o r  m ile s .  Each fa m ily  compound 
i s  on i t s  own farm , whereas in  West A fr ic a  th e  man o f te n  
s e t s  o f f  v ery  e a r ly  in  the morning to  walk m ile s  from h is  
v i l l a g e  out to  h i s  farm.
As I have t r i e d  to  s t r e s s  e lsew h er e , a v e ry  g rea t  
amount o f  A. Gambiae b reed in g  i s  a c tu a l ly  in s id e  th e  
v i l l a g e s  and t h e i r  p resen ce  near camps i s  a co n sta n t
Eor co m p leten ess  I  have g iv e n  the R .A .F . r a t e s  in  
Apapa near Lagos and Army r a te s  in  Lagos in  Graphs lh  and 15* 
They are  th e  o n ly  s t a t io n s  f o r  which records have su r v iv e d .
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THE PREVENT IT IVE MEASURES TAKEN 
AND THEIR RELATIVE VALUE.
Chapter V II.
(A) S u p p ress iv e  Drugs.
The t im e s  a t which th e  v a r io u s  su p p re ss iv e  drugs
were tak en  are g iv e n  aga in  here f o r  ea sy  r e f e r e n c e i -
Jan 19h l to  March 19U3 Q uinine Gr. V d a i ly .
March 19h3 to  Oct 19h3 M epacrine G.h gms w eekly
Oct* 19h3 to  May 19h^4 M epacrine 0 . 6 gms w eek ly
May 19h4 onwards M epacrine 0 .7  gms w eekly
Some o f  th e  in fo r m a tio n  below o f th e  e a r l ie r  p e r io d
was su bm itted  as a form al rep ort to  th e  War O ff ic e , and
v/as sen t fo r  p u b lic a t io n . (  STev«*sor*)_
As n o ted  b e fo r e , th e r e  was at f i r s t  much o p p o s it io n  
t o  th e  use o f  q u in in e , a lthough  i t  has been u sed  as a 
su p p r e ss iv e  on "the C o a st** w ithout marked i l l  e f f e c t  fo r  
many y e a r s . The arguments a g a in s t  i t s  u se  which are  
u s u a lly  produced are not r e a l ly  sound when th e  freq u en cy  
and s e v e r i t y  o f  West A fr ic a n  M alaria are w eighed a g a in s t  
them. Some are o f  cou rse  f a n t a s t i c ,  but th o se  quoted  
are a c tu a l o b je c t io n s  which have been advanced. They may 
be grouped as fo llo w s*  -
1 . That q u in in e  produces s t e r i l i t y  and /or im potence.
T h is  i s  prob ab ly  a co n fu sed  a s s o c ia t io n  w ith  th e  u se  o f  th e  
drug as a c o n tr a c e p t iv e  and abort i f  a c ie n t  but i t  i s  a ls o
an in e v it a b le  r e a c t io n  to  tr y in g  to  g e t  men to  ta k e  any 
* t a b le t s * .  T h is i s  o f  in t e r e s t  as r e v e a lin g  how w ide­
sp read  in  men i s  the fe a r  o f  such a happening, f o r  even  
i f  th e  id ea  does not occu r  ,fde novo** to  many, i t  i s  an 
a c c e p ta b le  fe a r  to  th e  v a s t  m a jo r ity .
2. That q u in in e  produces d e n ta l d ecay . There i s  no 
s c i e n t i f i c  ev id en ce  to  support t h i s  c o n te n t io n  and no 
D en ta l O ff ic e r  in  West A fr ic a  le n d s  i t  su pport.
3 . That i t  masks a tta c k s  and im pedes d ia g n o s is ,  making
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fo r  much ch ron ic  * s u b - c l i n i c a l f m a la r ia . There i s  some 
tr u th  in  t h i s  but q u in ine does keep on t h e ir  f e e t ,  and 
in  a c o n d it io n  f i t  to  f i g h t ,  many s o ld ie r s  who would 
o th e r w ise  be in  h o s p i t a l .  ’when tak en  r e g u la r ly  i t  
red u ces th e  number o f  s e r io u s  h y p e r p y r e x ia l c h o le r a ic  
and c e r e b r a l a t ta c k s .
That i t  has a d e p r e ss in g  e f f e c t  when taken in  ade­
quate d osage. T h is i s  th e  most e f f e c t i v e  c r i t i c i s m  
when taken w ith  3 (a b o v e ). The u su a l su p p re ss iv e  
does i s  3 g r s  per day , but 8 -1 0  grs i s  much more e f f e c ­
t i v e .  U n fo r tu n a te ly , t h i s  dosage c a u se s  s ig n s  o f  c in -  
chonism  i f  p e r s i s t e d  in ,  in  a la r g e  p ro p o rtio n  o f  peo­
p le .  I t  i s  o f  in t r e s t  to  sp e c u la te  whether th e  humid 
hot c lim a te  i r r i t a t i o n  at th e  backward A fr ic a n , a lc o h o l ,  
ch ro n ic  m a laria  o r  q u in ine i s  th e  most p o te n t s in g le  
fa c to r  in  in d u cin g  th e  s l ig h t  m ental c o n fu s io n  and l e ­
th a rg y  s a id  to  be c h a r a c t e r i s t i c  o f  "the Old C oaster" .
The e f f e c t iv e n e s s  o f  q u in in e  in  reducing th e  a t ta c k  
i s  beyond doubt. In th e  Chapter on S ie r r a  Leone, i t  w i l l  
have been n o ted , th a t th e  a tta ck  r a te  in  th e  M arine B rigade  
f e l l  d r a s t i c a l ly  im m ed iately  qu in in e  was s ta r te d  and 
th e r e  a re  many exam ples quoted in  th e  h i s t o r i c a l  s e c t io n  
which do not admit o f  any o th e r  in te r p r e ta t io n . As i t  
i s  hoped to  show, m epacrine i s  more e f f e c t i v e  b u t, f a i l i n g  
m ep acrine, q u in in e  i s  c e r ta in ly  second b e s t .
With th e  l o s s  o f  th e  Dutch E ast I n d ie s , and th e  w orld  
sh o rta g e  o f  q u in in e  which r e s u lt e d , i t  became n e c e ssa r y  
t o  search  fo r  some s u b s t i t u t e .  An in v e s t ig a t io n ,  u s in g  
the p e r so n n e l o f  M il i ta r y  U n its  in  th e  fo u r  c o lo n ie s  was 
s ta r te d  0 $ May 10th  19h2, and t h i s  p re lim in a ry  t r i a l  
ended on Nov. 6 th  19h2, th u s c o v e r in g  th e  s i x  most mala­
r io u s  months o f th e  y ea r . They were d iv id e d  in to  two 
grou p s, corresp on d in g  as fa r  as p o s s ib le  in  work done 
and le n g th  o f  tour. Owing to  v a r io u s  1 a c c id e n ts*  suc^
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as p o s t in g s  and M edical B oard ings, 37 were r e je c te d  from
th e  f i n a l  f ig u r e s  which c o n s is t e d  o f i -
On M epacrine 822
On Q uinine 1180
Few d a ta  were a v a ila b le  as to  th e  d a ily  amounts 
which were n e c e ssa r y  or would be to le r a t e d .  In  th e  Far 
B a st, th e  u su a l dosage had been two d o ses  o f  0 .2  gms per  
week. On th e  o th er  hand Rose ( I 924I )  when d e a lin g  w ith  
German tro o p s in  th e  B alkans and C rete  recommended seven  
d a ily  d o ses  per week o f  0 .0 6  gms. In th e  work from the
Far E a st , th e  experim ents had been c a r r ie d  out w ith  th e
in d ig en o u s p o p u la tio n  so th a t in  view  o f  t h e ir  n a tu ra l  
r e s i s t a n c e ,  th e  e f f e c t s  were more d i f f i c u l t  to  in t e r ­
p r e t .  N e ith er  th e s e  nor the German r e s u l t s  shewed any 
com parison w ith q u in in e , and th e  r e s u l t s  were d er iv ed
from o b se r v a t io n s  ex ten d in g  over a few months o f  one
m alaria  season . I t  was th e r e fo r e  determ in ed , a s  tro o p s  
in  West A fr ic a  v/ould have to  ta k e  a su p p r e ss iv e  a l l  th e  
year round, th a t a s t a r t  would be made w ith  0 .2  Gms per  
week the t a b le t s  b ein g  taken on Wednesday and Saturdays 
on a parade. I t  was soon c le a r  th a t t h i s  dosage was 
at any r a te  i n s u f f i c i e n t  to  su ppress la t e n t  m alaria  fo r  
betw een May 1 0 th  and May 3 l s t ,  93 out o f  th e  600 d ev e lo p ed  
m a la r ia , m o stly  betw een 10 and 1 k days a f t e r  th e  change 
from q u in in e  to  m epacrine. During th e  same p e r io d  o f  
62*8 men on q u in in e , o n ly  I42 had a tta c k s  o f  m a la r ia . These  
r e s u l t s  are ta b u la te d  fo r  r e fe r e n c e  below .
Quinine gr V 
d a ily
M epacrine 0. 2 gms 
w eekly.
Number on 
su p p r e ss iv e .
62*8 600
Number o f  
a t ta c k s .
242 93
A tta ck  r a te  p er  
1000 May 10 th  
to  May 3 1 s t
624.8 1 5 5 .0 .
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l t  was c le a r ,  not o n ly  th a t  th e  m epacrine dosage  
was i n s u f f i c i e n t  even a f t e r  i t  had been taken fo r  
th r e e  weeks b u t, th a t Q uinine was su p p ress in g  and not 
p r e v en tin g  In fe c t io n *  On June 1 s t  th e  dose  o f m epacrine  
was th e r e fo r e  doubled and th e  t e s t  co n tin u ed  to  Sep­
tember 6th  u n t i l  r e s u l t s  fo r  th e  p e r io d  as f o l lo w s ?-
Q uinine Gr V. M epacrine gms 0 .4
No. o f
Men.
No. o f  
A tta c k s
A tta ck s
per
1000
No. o f  
Men
No o f  
A tta c k s
A tta ck s
p er
1000
G old C oast 270 137 307*4 143 68 4 7 5 .5
N ig e r ia 588 379 644* 3 302 125 3 1 8 .9
S ie r a  Leon s 88 30 3 4 0 .9 88 21 2 3 8 .6
Gambia 234 223 95 2 .9  ^ . _122 125 6 2 8 .1
Whole
Command
1180 769 651*7 882 339 4 1 2 .4
I t  w i l l  be seen  th a t  a lthou gh  the r e s u l t s  from 
th e  v a r io u s  c o lo n ie s  v a r ie d  c o n s id e r a b ly , they- a l l  shewed 
a reduction^ and th e  o v e r a l l  r ed u c tio n  in  th e  Command 
in  m epacrine ta k e rs  was c o n s id e r a b le .
I t  so happened, th a t in  1943 th e r e  were th r e e  
d if f e r e n t  groups o f  Europeans ( in  d i f f e r e n t  S e r v ic e s )  
r e s id e n t  in  th e  same area  a l l  on d i f f e r e n t  su p p r e ss iv e s .
Each group c o n s is t e d  o f betw een two and &hree thou san d  
p eo p le  and were l i v i n g  under v ery  s im ila r  c o n d it io n s  
a lth o u g h  GroupiB had screen ed  quarters*
Croup A. took  Quinine G-r V. d a ily
Group B. took  M epacrine 0. ij. gms w eekly in  two dog^g
Group C. to o k  0*6  dns m epacrine per week, -  0 .1  go
d a i ly  excep t Sunday*
Graph 1 7  shews th a t group A. had a h igh er  m a la r ia  
r a te  than the o th e r  two.
For co sm etic  reason s c e r ta in  N ursing S i s t e r s  d id  
not change to  m epacrine on March 15th  1943* For th e  
rem ainder o f  the year th e  r e l a t iv e  r a te s  in  th e  s i s t e r s
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who to o k  M epacrine and th o se  who to o k  q u in ine were as  
fo l lo w s # -
S u p p re ss iv e . Number
o f
S i s t e r s
Number
o f
A tta ck s
No o f  a tta c k s  
per s i s t e r .
No o f  
a tta c k s  
per 1000 
o f
s tr e n g th .
0 1. 2. 3.
Q uin ine. 49 29 20 18. 4. 1 591
M epacrine 16 6 10 6. - - 333
T hese numbers are sm all but when taken Y/ith th e  o th er  
ev id en ce  are s u g g e s t iv e .
I t  was d ecid ed  e a r ly  in  1943 , th a t from March 1 s t
%
1943 th e  whole Command sh o u ld  tak e 0 .4  gms m epacrine p er  
week, so th a t  t h e r e a f t e r ,  th a t  p o s s i b i l i t y  o f  experim ent 
in  q u in in e  and m epacrine had gone.
The e f f e c t  on the m a lar ia  r a te  a s  a whole i s  se en  in  
every  grap h  fo r  c o lo n ie s  and s t a t io n s .
I t  may be s a id  th a t th e  peak o f  th e  m alaria  sea so n  
aborted , in  3-943# In O ctober 1943 th e  whole Command in ­
c r e a se d  the dosage to  0 .6  gms per week and an in t e r e s t in g  
even t occu rred  in  Takoradi v/hich was m entioned b e fo r e . 86 
In d ian  .Lascars from a torp oed oed  sh ip  were landed a t Ta~ 
lcoradi on Dec 26th  1943 and were accommodated in  th e  A fr ica n  
Other Ranks T ra n sit  Camp. They were not g iv e n  a su p p r e ss iv e  
and 34 o f  them were adm itted  to  H o sp ita l w ith  M.T. m alaria  
by 7 th  February, when th e y  were tr a n s fe r r e d  e lsew h er e . T h is  
i s  a r a t io  o f  393 per 1000 over th e  s i x  w eeks. The in c id e n c e
in  European Troops who were on 0 .6  gm ma l a r i a  in  Takoradi
8 /
over th e  same p e r io d  was 3s£E0 per 1000  ,
The M alaria  in c id e n c e  in  th e  U .S. F orces and th e  B r i­
t i s h  Army in  Accra a f fo r d  a v ery  in t e r e s t in g  com parison.
The Am erican* s t a r t e d  on O.h &as m epacrine weekly but d i s ­
c o n tin u e d  i t  in  March 19U3 and took  no su p p r e ss iv e  u n t i l
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e a r ly  August 1944 when th ey  began aga in  to  take mepa­
c r in e ,  t h i s  tim e 0 .7  gms w eek ly. The B r i t i s h  Arrqy 
to o k  Q uinine gr V. d a i ly  u n t i l  March 1943, M epacrine 
Gm 0 .4  u n t i l  O ctober, 1943, Mep a fr in e  Gm 0 .6  u n t i l  May 
- 1944  and M epacrine 0 .7  gm th e r e a f t e r .
I t  sh ou ld  be. noted  th a t th e  Americans are by th e  
s e a , and in  a c o n s id e r a b ly  more h e a lth y  area on the whole 
than th e  B r i t i s h  Army. The American q u arters are a l l  w e l l  
sc re en ed  and the e n l i s t e d  men are not a llo w ed  out o f  camp 
a f t e r  6 . 3O p.m.
Graph 18  shews th e  r e l a t i v e  m alaria  r a te s  by r a t io s  
per 1000  o f  average s tr e n g th  per month. I t  w i l l  be seen  
th a t a f t e r  b e in g  fo r  s i x  months at a l e v e l  about h a l f  o f  
th e  B r i t i s h  r a t e s ,  th e  Americans r o se  to  alm ost double th e  
B r i t i s h  r a te s  when th ey  stop p ed  m epacrine and th a t th ey  
m a in ta in ed  th a t  r e la t io n s h ip  fo r  e ig h te e n  months. They were 
c e r t a in ly  f a l l i n g  b e fo re  th e  recommencement
o f  m epacrine c o u ld  have had any e f f e c t  but th ey  dropped  
below the B r i t i s h  r a te s  and have rem ained th e r e  fo r  f iv e  
m onths. (The r e la t io n s h ip  has co n tin u ed  u n t i l  the end o f  
March 19i(5).
I t  i s  d i f f i c u l t  to  avo id  th e  c o n c lu s io n  th a t the d e -
terrain ing f a c t o r  in  t h i s  example was m epacrine.
E xp erien ce  in  the change over from Q uinine em phasized  
th e  im portance o f  c o n tin u in g  q u in in e  u n t i l  a s u f f i c i e n t  
c o n c e n tr a t io n  o f  m epacrine has been b u i l t  up. The i n e i -
\W\THOi>T O viefti-rtP
dence i f  Change over to  0 .2  gms m epaerine^has a lread y  been
n oted . In  August 19h2 a la r g e  group was changed over  t o
O.h gms q u in in e  to  t e s t  m epacrine t o x i c i t y .  2 h i s  group 
numbered 3U6 . Due to  a m isu n d erstan d in g , th e re  was no
I ,vr mii n in e . For th e  p r e v io u s  w eeks, t i d s  ca rry  over o f  q u in n
group had had an adm ission  r a te  o f  5 t o  10  per 1000J er
week. i n  th e  f i r s t  week a f t e r  th e  change o v e r , the
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r a te  r o se  to  15  per 1000  and In the second week to  1*1 
per 1000. At the same tim e , th e  in c id e n c e  showed no 
in c r e a s e  in  the members o f  th e  group who rem ained on 
q u in in e .
As  m entioned b e fo re  i t  was not p o s s ib le  to  compare 
th e  r e l a t iv e  v a lu e s  o f  0 . 1} gm and 0 .6  gms m epacrine.
The in c id e n c e  in  groups B and C in  graph 1 7  o f f e r  a 
com parison on a sm a ll s c a le .
I am not s a t i s f i e d  a s  to  th e  v a lu e  o f  d e t a i le d  
com parisons between th e  r a t e s  o f  th e  p e r io d s  w h ile  on 
th e  d i f f e r in g  d o se s , as c o n d it io n s  vary  so much from  
one year to  an oth er . Even attem pts to  fo l lo w  th e  h is to r y  
o f in d iv id u a ls  through th e  p e r io d s  in  which th e y  were on 
both dosages are u n sa tis fa c to ry ,*  as (a s  w i l l  be demon­
s tr a te d  la t e r )  the l i a b i l i t y  to  a f i r s t  a tta c k  i s  much 
g r e a te r  e a r ly  in  th e  to u r . C o n sid era tio n  o f  groups who 
s ta r te d  t h e ir  to u r  on 0 .6  gm m epacrine and th o s e  who 
went on to  0 .6  gms la t e r  would alm ost in e v ita b ly  be in  
favou r  o f  th e  l a t t e r  on t h i s  ground a lo n e .
I t  i s  however most n o ta b le  th a t a l l  c o lo n ie s  have 
shewn a marked r e d u c tio n  s in c e  the dosage ?/as in c r e a se d  to  
0 .6  and th en  0 .7  gms. There are two very s t r ik in g  exam­
p le s .  The f i r s t  o f  th e se  exam ples i s  dem onstrated  by the
S tren g th  -  m a la r ia  in c id e n c e  graph in  N ig e r ia  where th e
average s tr e n g th  co n tin u ed  to  in c r e a s e  u n t i l  w e ll in t o  th e  
r a in y  season  in  19 4^U* I he * t o t a l  s tr e n g th  i . e .  th e  t o t a l  
number o f p eop le  exposed was g r e a te r  than ever  b e fo re  
owing t o  a co n tin u o u s stream  o f  Europeans f r e s h  from th e
U n ited  Kingdom who stayed  fo r  a month or two and then  
l e f t .  Y et th e  m alaria  r a te  d ecreased  s t e a d i ly  and th e  l o ­
w est in c id e n c e  o f th e  fou r  y e a r s  was record ed .
The second example i s  in  th e  com parison betw een C iv i l i a n
, „ s i e r r a  L e o n e  o v e r  t h e  f o u r  y e a r s ,a n d  M i l i t a r y  r a t e s  m  b i e r r a  u w i .
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The r a te s  p er  1000av erage  s tr e n g th  We r e J - '
ISSE Military Civilian.
3-941 98ii
I9i|2 751 371
19k3 370 S ?
68 u 7^8
I t  w i l l  be^ remembered th a t  the c i v i l i a n  f ig u r e s  are a c ­
c u r a te . I t  would seem t h a t  some fa c to r  has op erated  
v ery  much in  fa v o u r  o f  th e  M ilita r y  in  19kk.  The o n ly  
new fa c to r  apart from a r ed u ctio n  o f  th e  number o f  
newcomers, i s  th e  in c r e a se d  dosage o f  m epacrine. That 
th e  f u l l  e f f e c t  o f  m epacrine i s  not o b ta in ed  u n t i l  a 
r ea so n a b le  c o n c e n tr a tio n  i s  b u i l t  up in  th e  b lo o d , i s  
su g g ested  by many la b o r a to ry  experim en ts which shew 
th a t a dosage o f  about 1 .8  gms over at l e a s t  14 days i s  
n e c e ssa r y  to  r a is e  th e  plasm a l e v e l  to  20 mgms per l i t r e )  
which i s  th e  g e n e r a lly  a c ce p ted  standard. The e f f e c t  
i s  w e ll  shewn when q u in in e  i s  Stopped and m epacrine s t a r ­
t e d  on th e  same day. There have been many c a s e s  o f  mala* 
r i a  which have s ta r te d  a f t e r  sudden stop page o f  q u in in e
and th e  o n ly  way to  avo id  them i s  to  tak e  m epacrine and 
q u in in e  fo r  fo u r te e n  days and then sto p  th e  quinine*
The number o f  men who d evelop ed  m a lar ia  in  th e  f i r s t  
month o f  t h e i r  to u r  when on m epacrine su p p r e ss iv e s  was 
s t r ik in g .  I n v e s t ig a t io n  shewed th a t  fo r  a number o f  
r e a so n s , few  were a r r iv in g  having had more than 0*7 o f  
m epacrine. G raphiS shews th e  tim e o f to u r  a t which th e  
f i r s t  a t ta c k s  o f  m a la r ia  d evelop ed  in  8k0 c o n se c u tiv e  
f i r s t  a t ta c k s  b eg in n in g  January l e t  19bk in  p eo p le  on 
t h e i r  f i r s t  m  to u r . I t  w i l l  be seen  th a t  an undue number 
were d ev e lo p in g  m alaria  in  the f i r s t  month. 3in c e  th en  
e v er y  man who disem barks ta k e s  0 .3  gms on each o f  th e  
f i r s t  th r e e  days and th en  g o es  on t o  th e  0 .1  gm d a i ly  
m aintenance dose. I  hare not had tim e to  ga th er  th e
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f ig u r e s  fo r  a comparable s e r ie s  a f t e r  t h i s  in n o v a tio n  
but th e  im p ressio n  i s  th a t  i t  i s  having the d e s ir e d  
e f f e c t .  There i s  no doubt whatever th a t men should  
have 21 t a b l e t s  b e fo re  th e y  a r r iv e  in  vi/est A frica*
The, A c tu a l ^ m o u n t s  0 f  M epacrine tak en  by th e  Troops*
I t  i s  not e a sy  to  d e v is e  a method o f  en su rin g  th a t  
under a l l  c ircu m sta n ces , e v er y  O ff ic e r  and N.C.O. ta k e s  
one t a b le t  each day. A few u n it s  h o ld  parades fo r  B.K* 
G.Os but i t  i s  im p r a c tica b le  in  the m a jo r ity  and v a r io u s  
s u b s t i t u t e s  have been t  r ie d . Some have a book which must 
be s ig n ed  each day, o th e rs  have a t a b le t  o f  m epacrine  
on each p la t e  at one m eal in  the day. At th e  end o f  
1 9 4 4 , 1 arranged a c o n f id e n t ia l  check on four u n it s  in  
each  a rea . An O ff ic e r  and an N.G.Q. q u estio n ed  each  
O ff ic e r  and N.C.O. in  c o n fid e n c e  and under the assurance  
th a t no a c t io n  would be taken  i f  the S tan d in g  Order had 
not been obeyed* ( i t  i s  a la w fu l order to  t e l l  a man to  
tak e  m epacrine and R elig^ d u s or c o n c ie n c io u s  grounds i s  
no e x c u se ) . The r e s u l t s  o f  t h i s  check are g iv en  below .
The u n i t s  were a G eneral H o sp ita l , a Base Ordnance D ep ot, 
an R .A .S.G . tr a in in g  U nit and a T ra in in g  Regiment in  each  
area* The r e s u l t s  are grouped -  None. Very ir r e g u la r ,  
l e s s  than 0 . g gms per week; Ir r e g u la r  0 .4  or 0 .5  gms 
per weekj R egular 0 .6  or more gras per week.
Gold Coast*
U n i t .  T o ta l Hone. Very Ir r e g . Ir r e g . R egular^
A 77. 0 1 6 70
B. 85. 1 l - l  S
C .  38 0 0 0 38
D. 82 1 U 7 70
T o ta l 282 , 2 7 22 251
Only 89$ th e r e fo r e  o f  th e  p erson s q u estio n ed  took  an 
adequate dosage* At th e  same tim e, I check ed  on m epacrine  
i s s u e s  from th e  Base D epots M edical S to r e s  to  th e s e  u n it s  
w ith  th e  su r p r is in g  r e s u l t  th a t  on average tw e lv e  t a b l e t s
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p er  head p er  week were f 0Una to  be 
S ie r r a  IfinnA
Unit, T o ta l Hone Very Irei? Tv.
  VH ££— ± E g g  I r r e g , K e E U la r .
A kO 0 n -------
B 66 o o n h °
C 57 1 q ^ 66
T° t a l  ^  ^ ' '7--------  iJ    1 0 |
T h erefore  9U^ were ta k in g  adequate dosage.
Check o f  m epacrine is s u e d  to  th e  u n its  r e v e a le d  th a t  
on an average 8 t a b le t s  per head per week were demanded.
In  Gambi^ 19U o r  o f  th e  t o t a l  European s tr e n g th
were questioned* A l l  s a id  th a t th e y  took  over  0*6 gns  
per week*
N igeria*
U n it None* Very Irreg* Irreg* Regular* T o ta l
A
. B 
C 
D
T o ta l
1 0 0 h8 1*9
3 7 11 31 72,
0 0 0 102 102
0 0 0 60 60
k  ......... ____ I ..... ... 11 261 283 _
In  N ig e r ia  th e r e fo r e  th e  sample r e p r e se n ts
A n O
13>a o f  th e  t o t a l  p o p u la tio n  92)° were ta k in g  m epacrine
A
r e g u la r ly .
V e r ^ e c e n t ly ,  a s a r e s u l t  o f  ex trem ely  f i n e  
exp erim en ta l work which i s  s t i l l  on the s e c r e t  l i s t ,  by 
B r ig a d ie r  H am ilton F a ir le y  in  New G uinea, th e  o p in io n  in  th e  
War O f f ic e  seems to  have changed t o  a b e l i e f  in  th e  100/o 
e f f i c a c y  o f  m epacrine i f  th e  fo llo w in g  c o n d it io n s  are  
com p lied  w ith . The m epacrine i s  to  be taken  in  21  d a ily  
closes o f  0 .1  gn fo r  21 days b e fo re  e n te r in g  th e  m alariou s
co u n try . T h e r e a fte r , a minimum o f  s i x  d a i ly  d oses o f  0 .1
gn m epacrine are to  be tak en  p er  week.
X have no e x p e r ie n c e  o f  th e  p r e v e n tio n  o f  M alaria
by m epacrine in  o th er  c o u n tr ie s  but I do not th in k
th a t  th e  p r o te c t io n  i s  a b so lu te  or th a t  m epacrine in
such d o ses  i s  a luO,« tr u e  p r o p h y la c t ic  in  West A fr ic a .
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I t  sh o u ld  be m entioned by th e  way th a t  o n ly  M.T. m alaria  
i s  c o n s id e r e d . My p ro o f cannot be a b so lu te  fo r  I  cannot 
f in d  c a s e s  which w i l l  f u l f i l  th e  c o n d it io n  o f  having had  
th e  t? /en ty-on e d a i ly  d oses b e fo re  a r r iv a l .  A voyage to  
w est A fr ic a  may ta k e  l e s s  than lij. days. N e v e r th e le s s ,  
i t  seems most u n l ik e ly  to  me th a t  p a r a s i t e s  would rem ain  
in  th e  b lood  f o r  seven  or e ig h t  months oti co n tin u o u s  
in ta k e  o f  0 .1  gm m epacrine d a i ly  and then  suddenly cau se  
an a tta c k . Indeed  we have found p a r a s i t e s  in  a p p a ren tly  
f i t  in d iv id u a ls  who have sworn th a t th e y  have not m issed  
t h e i r  m epacrine so many tim es th a t i t  would be f o l l y  to  
deny th a t  i t  i s  im p o ss ib le  to  harbour p a r a s i t e s  w ith  an 
adequate b lood m epacrine c o n c e n tr a t io n . When, however, 
such c a se s  are fo llo w e d  up, th ey  e i t h e r  c e a se  to  have 
p a r a s i t e s  in  a few  days and do not su b seq u en tly  d evelop  
m a la ria  in  th e  r e s t  o f  t h e ir  to u r  o r , th ey  have an 
a tta c k  o f  m alaria  w ith in  f i v e  days w h ile  c o n tin u in g  to  
ta k e  t h e ir  u su a l dose o f  su p p r e ss iv e .
I d isa g r e e  w ith  t h i s  cu rren t o p in io n  fo r  th e  fdl© w ing  
a d d it io n a l  rea so n s.
( l )  A g rea t amount o f  exp erim en ta l work in  th e  West 
A fr ic a  Command L aboratory has been c a r r ie d  out on th e  
atta in m en t and m aintenance o f  p r o te c t iv e  plasma m epacrine  
l e v e l s  and as I have sa id  20ngms i s  th e  a ccep ted  minimum 
fo r  adequate p r o te c t io n . R epeated  o b se r v a tio n s  on men 
ta k in g  0 .7  gms m epacrine per week has shewn th a t the in ­
d iv id u a l l im i t s  o f  v a r ia t io n  are wide and th a t the  
average i s  about 23 mgms per l i t r e .  There i s  a su g g e s­
t io n  a ls o  th a t  f lu c tu a t io n s  in  the in d iv id u a l  are much
g r e a te r  in  th e  e a r ly  months o f  a to u r .
I f  o f  th e  Command tak e  0 .6  gms a week as seems
l i k e l y  from our ch eck s, th en  in  19Ui& th e r e  were at r i s k  
accord in g  to  the War O ff ic e  1C0 o f  th e  t o t a l  not th e  
average p o p u la tio n . The average p o p u la tio n  was 8605 and
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t h e  t o t a l  number who we r e  a t  any t im e  on t h e  c o a s t  
d u r i n g  th e  y e a r  was c e r t a i n l y  not more t h a n  lh,OOC.
So t h a t  II4OO a t  most were a t  r i s k .
There  were i n  th e  Command i n  1 9 k b , 23 IU a t t a c k s  
i n  1 9 2 5  i n d i v i d u a l s ,  so r o u g h l y  500 ( 1 9 2 5  m i n u t e  II4OO) 
i n d i v i d u a l s  who were t a k i n g  m ep a c r in e  r e g u l a r l y  a r e  
l e f t  hav in g  had a t t a c k s .  Of t h e s e ,  i f  t h e  p r o p o r t i o n  
i n  Graph 16 which i s  a r e a s o n a b l y  even c u rv e  a r e  
t a k e n ,  18$ had t h e i r  a t t a c k  i n  t h e  f i r s t  month due t o  
h a v in g  had i n s u f f i c i e n t  m e p a c r in e  on a r r i v a l .  18$ 
o f  500 i s  90 so t h e r e  s t i l l  r e m a in s  t o  be a c c o u n te d  
f o r  a t  l e a s t  I4O0 i n d i v i d u a l s  who had m a l a r i a ,  w h i le  
t a k i n g  r e g u l a r  m ep a c r in e  i n  a d e q u a te  d o sage  a f t e r  t h e y  
had  b u i l t  up a r e a s o n a b l e  p r o t e c t i v e  p lasm a  c o n c e n t r a ­
t i o n .
\
( a )  The h i s t o r y  o f  c e r t a i n  i n d i v i d u a l s  whose h i s t o r y  
i s  a c c u r a t e l y  known and can  be t r u s t e d : -
Major  P. A r r i v e d  J a n  19^4 -  had  l h  d a i l y  d o se s  
o f  0 . 1  gm m ep a c r in e  b e f o r e  a r r i v a l  i n  West A f r i c a .  Has 
n e v e r  m i s s e d  a  d a y  t a k i n g  m e p a c r in e .  Had an a t t a c k  of  
p r o v e d  M.T. M a l a r i a  i n  Sep tem ber  19Uh. C ap t .  S.
A r r i v e d  J u l y  19h3 -  had 1C t a b l e t s  on t h e  b o a t .  Took 
0 . 6  gms m ep a c r in e  p e r  week and from May 1 9 h k ‘ 0. 7  gms
p e r  week. Never m is s e d  a s  f a r  a s  he knows* Had a t t a c k
p ro v ed  m a l a r i a  i n  Sept  19W . S i s t e r .  Q. A. I.ivi. N. S. McM. 
A r r i v e d  J a n u a r y  19bb  — had 12 t a b l e t s  on t h e  boat# Took 
0 . 6  gms and s u b s e q u e n t l y  0 . 7  gms weekly  w i th o u t  e v e r  
m i s s i n g  a day.  A t t a c k  p r o v e d  m a l a r i a  i n  March 19U5# 
'While t h e n  I  t h i n k  t h a t  we c o u l d  r e d u c e  o u r  ov e r  
a l l  command r a t e  from t h e  19k k  f i g u r e  o f  280 p e r  1000
p e r  annum t o  u n d e r  50 p e r  1000 p e r  annum i f  ev e ry o ne
t o o k  t h e i r  m epacr ine  r e g u l a r l y ,  t h e r e  would be I  be ­
l i e v e  some c a s e s  no m a t t e r  how c a r e f u l l y  th e  d o sa g e  was
checked .
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I t  s h o u ld  be m en t io n ed  t h a t  e x p e r i e n c e  w i t h  r e g a r d  to  
s u p p r e s s i o n  o f  Benign T e r t i a n  m a l a r i a  i n  West A f r i c a  i s  
t h e  same a s  e l s e v h e r e .  Cases  a r e  v e r y  seldom se en  i n ­
deed  i n  West A f r i c a  w h i le  t a k i n g  m ep a c r in e  b u t  r e l a p s e s  
many months a f t e r w a r d s  i n  t h e  U n i t e d  Kingdom a r e  r e ­
l a t i v e l y  common.
I n t o l e r a n c e  t o  M e p ac r in e .  -  T o x ic  r e a c t i o n s .
When l a r g e  numbers o f  p e o p le  b e g in  t o  t a k e  m epac r ine  
t o g e t h e r ,  t h e r e  i s  u s u a l l y  an ep idemic  o f  g a s t r o - i n t e s t i n a l  
u p s e t .  T h ere  i s  l i t t l e  doubt t h a t  q u i t e  a p r o p o r t i o n  o f  
p e o p l e  a r e  i n d e e d  m i l d l y  u p s e t  f o r  a few d a y s ,  b u t  th e  
v a s t  m a j o r i t y  o f  c a s e s  a r e  p s y c h o l o g i c a l  i n  o r i g i n  i f  t h e y  
p e r s i s t  f o r  more t h a n  a few days .  About two p e r  th o u s a n d  
seem u n a b le  t o  t a k e  the  d rug .  The p r o p o r t i o n  i n  t h i s  Com­
mand has  n e v e r  exceeded  t h a t  f i g u r e .  A c e r t i f i c a t e  from 
a M e d ic a l  S p e c i a l i s t  i s  r e q u i r e d  b e f o r e  a  man i s  e x c u se d  
and  a l lo w e d  t o  t a k e  q u i n in e .
There  i s  no e v id e n c e  from t h e  h ,000 o r  so Europeans 
i n  t h i s  Command who have been  on m e p a c r in e ,  some f o r  n e a r l y  
t h r e e  y e a r s ,  o f  any c u m u l a t i v e  t o x i c  a c t i o n  on h e a r t ,  l i v e r  
o r  k i d n e y s .  These  o r g a n s  have been exam ined  a t  e v e ry  p o s t  
mortem e x a m in a t io n  i n  E uropeans  and l i v e r  and k i d n e y  f u n c ­
t i o n  t e s t s  c a r r i e d  out a f t e r  i n c r e a s e d  d o sa g e ,  have a l l
p r o v e d  n e g a t i v e .
The o n l y  u p s e t s  v/hich can r e a s o n a b l y  be a t t r i b u t e d  t o
m e p a c r in e  a r e  one c a s e  o f  m i l d  c o n f u s i o n a l  p s y c h o s i s  which 
c l e a r e d  up r a p i d l y  when m ep a c r in e  was s to p p e d  and one c a se
o f  s e v e r e  r e c u r r e n t  u r t i c a r i a .
E f f e c t  o f  M epacr ine  i n  Reducing  t h e  Seye r i t _y o f
o f  M a l a r i a .
I  have  no ev id e n ce  t o  o f f e r  on t h i s  p o i n t  f o r  t h e  t o ­
t a l  number o f  H ype rp y rex ia . l ,  C e r e b r a l ,  C h o l e r a i c  o r  A l g i d  
a t t a c k s  and  f o r  d e a t h s  which have  o c c u r r e d  i n  Afmy c a s e s  i s  so
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s m a l l  ( 26) t h a t  t h e  snia.ll r e d u c t i o n  i n  19UU p r o v e s  
n o t h i n g .  The t a b l e s  below show t h e  p r o p o r t i o n s  and 
i n v a l i d i n g s  f rom m a l a r i a .
I n v a l i d i n g  -  M a l a r i a .  -  Whole Command.
19b2_______  19b3 19UU
No. i n v a l i d e d  
a l l  c a u s e s 870 778 .708
No. i n v a l i ^ e ^  
b e c a u s e  o f  
M a l a r i a 2h9 165 80
P e r c e n t a g e  o f  
t o t a l '  i n v a l i d i n g  
due  t o  m a l a r i a .
28. 6% 20. 5/o 11. 1$
R a t i o s .  No. 
i n v a l i d e d  p e r  
1000 o f  a v e rag e 2. 01 1 . 3 0 .9 3
s t r e n g t h .
I t  w i l l  be s e e n  t h a t ,  s i n c e  19^ 2 , t h e  p r o p o r t i o n s
o f  i n v a l i d i n g s  p e r  1000 o f  s t r e n g t h  has been r e d u c e d
by h a l f .  I t  sh o u ld  be remembered t h a t  t h e  t o t a l
a t t a c k  r a t e  has  been reduced  by v e r y  l i t t l e  more th a n
(  p iU . c
t h a t .  As t h e  t o t a l  i n v a l i d i n g ,  h a s  not  f a l l e n  i n  p r o -  
p o r t i o n ,  t h e  i n v a l i d i n g  due t o  M a la r i a  i s  a much smal­
l e r  p e r c e n t a g e  o f  t h e  t o t a l  i n v a l i d i n g  i n  19UU t h a n  
i n  19^ 2.
M epac r in e  i n  t h e  p r e v e n t i o n  o f  B lack y /a te r  e v e r .
I  hope t o  show t h a t  no t  o n ly  has  m e p a c r in e  r e d u c e d  
t h e  i n c i d e n c e  o f  M a la r i a  i n  West A f r i c a n  Command, b u t  
t h a t  i t  h a s  r e d u c e d  t h e  i n c i d e n c e  o f  B la c k w a te r  F e v e r  
even i n  ) (  a g r e a t e r  d e g r e e  t h a n  would be a cc o u n te d  f o r  
m e r e ly  by t h e  g r e a t  r e d u c t i o n  o f  t h e  number o f  t h e  ma­
l a r i a l  a t t a c k s .  The t a b l e  below shews t h e  i n c i d e n c e  o f  
B la c k w a te r  f e v e r  i n  t h e  Command o v e r  t h e  f o u r  y e a r s .
The a c t u a l  number, r a t i o s  p e r  1000 o f  a v e r a g e  s t r e n g t h  
and t h e  r a t i o s  p e r  1000 a t t a c k s  o f  M a la r i a  a r e  g i v e n  xn
S6p 83?£l*t6 columns.
t
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No. No. 
P er  
100C 
St re 
ngth
No". ' 
P er  
1000 
c a s e s  
M ala­
r i a .
T o . N0;  "
P er
1000
S tr e
n gth
No.
Per
1000
c a s e s
Mala­
r ia .
__s_
No
rsHRA
No.
Per
1000
S tr e
ngth
LEONE 
No. 
P er  
1000 
c a s e s  
ka 1 a — 
r i a
No,
G/RaB
No.
P er
1000
S tr e
ngth
....
Nc. 
P e r  
1000 
Case  
mu l a
.x. cl
1941 12 8 .4 8 .4 11 5 .9 10.6 12 3 .4 3 .5 1 1 . 1 1 . 6
1942 28 10.1 LU7 46 12.4 23.6 15 3 .5 4 .8 15 9 .0 7 .9
19143 10 3 . 6 7 .0 18 3 .4 7 .4 i 1 .9 R. 1✓t - 6 5 .0 IO.3
I 9I4I4 1 0 . 4 LI. 7 1 0 . 21 0 . 53 0 0 0 0 0 0
WHOLE COMMAND
YEAR
No. N o .
P er
1000
S tr e
n gth
No.
P er .
1000
c a s e s
M a la r ia
1941 36 5. 0. 5 .5
1942 104 8 .4 11.1
1943 41 3 . 2 7 .2
1944 2 0.23 0 .86
I t  w i l l  be remembered th a t  m ep acrin e was s t a r t e d  in  March 
1 943; and th e  d i f f e r i n g  in c id e n c e  o f  B lack w ater  F ever b e fo r e  and 
a f t e r  th a t  i s  w e l l  shewn in  th e  two B lock  C h arts Graphs 19 and 
20. Graph 19 shews th e  in c id e n c e  in  th e  w hole Command o f
European and A fr ic a n  c a s e s .  The r a t i o s  per 1000 o f  s tr e n g th  in  
E uropeans i s  p lo t t e d .  The Second  Graph 20 shew s th e  in c id e n c e  
by C o lo n ie s .
The f a l l  in  1944 t o  two c a s e s ,  i s  th e  m ost s t r ik in g  f e a ­
tu r e  o f  a l l  t h e s e  s t a t i s t i c s ,  and th e  two c a s e s  w hich d id  o ccu r  
r e q u ir e  comment. The N ig e r ia n  c a s e  o c c u r r e d  in  an O f f ic e r  in  
H o s p it a l  s i x  days a f t e r  an o p e r a t io n  fo r  p e r f o r a te d  p e p t ic  u lc e r .  
He had a g e n e r a l i s e d  p e r i t o n i t i s  a t  th e  t im e  o f  o n se t  o f  th e  
b -a em o g lo b in o ria  and th e  h a era o g lo b in o r ia  c e a s e d  b e fo r e  d e a th  
so th a t  th e r e  i s  some doubt as to  w hether t h i s  was a g u in in e  
c a s e .  The c a s e  in  G old  C oast i s  o f  th e  g r e a t e s t  v a lu e  in  sup­
p o r t  o f  th e  c o n te n t io n  th a t  B lack w ater i s  a l e s s  l i k e l y  o c c u r ­
r e n c e  in  p e o p le  on m ep acrin e s u p p r e s s iv e  a s  opposed  to  q u in in e .
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The p a t i e n t  was an G x f i c e r  who had s p e n t .  y e a r s  on 
t h e  C o a s t  b e f o r e  and d u r i n g  t h i s  war. C o n t r a r y  t o  o r ­
d e r s  he c o n t i n u e d  t o  t a k e  q u in in e  and he t o o k  i t  i r ­
r e g u l a r l y ,  He was accustomed to  dose  h i m s e l f  i f  he 
s u s p e c t e d  the  o n s e t  o f  an a t t a c k .  A f t e r  f o u r  months i n  
h i s  c u * * e n T  ro o f?  an& two days b e f o r e  t h e  o n s e t  o f  t h e  
a t t a c k  o f  B lac k w a te r  F e v e r ,  f e e l i n g  u n w e l l ,  he commenced 
t o  d o se  h i m s e l f  w i th  q u i n in e .  In  a l l ,  i n  t h e  48 hours  
b e f o r e  t h e  o n s e t  he to o k  60 g r s  o f  q u i n i n e .  He was sud­
d e n ly  p r o s t r a t e d  by B lac k w a te r  and d ie d  i n  t w e lv e  h o u r s .  
A p a r t  from th e  f i r s t  o f  th e  above c a s e s ,  no a t t a c k  
o f  B la c k w a te r  f e v e r  has  o c c u r r e d  i n  a p e r s o n  on M epacr ine  
s u p p r e s s i v e ,  u n l e s s  he had been t r e a t e d  by q u i n in e ,  ^he 
c a s e s  i n  t h e  l a t t e r  h a l f  o f  1943 e i t h e r  o c c u r r e d  i n  t h o s e  
who t r e a t e d  t h e m se lv e s  w i th  q u i n in e  o u t s i d e  o r  i n  e i g h t  
c a s e s  i n  t h o s e  t r e a t e d  i n  H o s p i t a l  w i th  q u i n in e .  As a 
r e s u l t  o f  t h i s  e x p e r i e n c e ,  M a l a r i a  i s  not  now t r e a t e d  w i t h  
q u i n i n e  u n l e s s  i n  an  emergency when th e  r i s k  o f  Blackwa­
t e r  F e v e r  i s  ou tweighed  by th e  s e r i o u s  c o n d i t i o n  o f  t h e  
p a t i e n t  and t h e  n e c e s s i t y  f o r  r a p i d l y  c l e a r i n g  th e  b lood  
o f  p a r a s i t e s .  A c a se  which i s  a d m i t t e d  w i th  c e r e b r a l  
m a l a r i a ,  o r  w i th  s e r i o u s  symptoms and a v e r y  h ig h  p a r a ­
s i t i c  in d e x  would be t r e a t e d  w i th  i n t r a - v e n o u s  q u i n in e .
I n  1942 87.5^o o f  c a s e s  o c c u r r e d  a f t e r  A p r i l  1 s t ,  i n
1943 o n l y  4 1 . 4^ >.
The A f r i c a n  c a s e s  a r e  p l o t t e d  on t h e  f i r s t  g r a p h  i n  
o r d e r  t o  show t h a t  the  c o n d i t i o n s  c o n t r i b u t i n g  t o  B lac k ­
w a te r  F e v e r  i n  A f r i c a n s  have c o n t in u e d .  The i n c r e a s i n g  
i n c i d e n c e  i n  A f r i c a n s  i s  d i f f i c u l t  t o  e x p la in .  Many so -  
c a l l e d  B la c k w a te r s  a r e  u n d o u b te d ly  s i c k l i n g  c r i s e s  and 
some a r e  s e l f  ind uced  h a e m o g lo b in u r ia  in d u c e d  by t a k i n g  
i n f u s i o n s  of'  t h e  b a r k  of  v a r i o u s  t r e e s ,  camphor b a l l s  
e t c .  The c a s e s  p l o t t e d  a r e  t h o s e  which,  on i n v e s t i g a t i o n
o f  a l l  c i r c u m s t a n c e s  seem to  have been t r u e  cases*
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The c o n d it io n  i s  o fte n  r e l a t iv e l y  m ild  in  A fr ic a n s  and 
occu rs s e v e r a l  tim es in  th e  same in d iv id u a l . I t  i s  not
c e r t a i n  w hether th e  h e r e d ita r y  ten d en cy  w hich h a s  been
d e sc r ib e d  i s  r e a l ly  a tendency to  B lackw ater F ever or
( a s  one s u s p e c t s )  a m a n if e s ta t io n  o f  th e  s i c k l i n g
t r a i t  w hich  i s  h e r e d ita r y .
U n fo r tu n a te ly , I  cannot g e t  any f ig u r e s  fo r  B lack­
w ater Fever in  C iv i l ia n s  e ith e r  b e fo r e  or s in c e  th e  War. 
C e r t a in ly ,  c a s e s  are s t i l l  o ccu rr in g  in  c i v i l i a n s  and in  
c o n v e r sa t io n  w ith  the Deputy D ir e c to r s  o f H ealth  S e r v ic e s  
o f  the C o lo n ie s , I  have been t o ld  th a t  th e re  i s  no 
ch an ge from th e pre-w ar r a te s  when th e  in c id e n c e  was in
th e  r e g io n  o f  5 p er 1000 o f  a v era g e  s tr e n g t h  p er  annum.
T here can be l i t t l e  doubt th a t  i t  i s  a r e a s o n a b le  
d e d u c t io n  from th e  fo r e g o in g  th a t m ep acrin e s u p p r e s s iv e s  
and tre a tm e n t have d im in ish e d  th e  in c id e n c e  o f  B la ck w a ter  
F e v e r  in  European tr o o p s .  As I  w r it e  (A p r il  1945) no 
c a s e s  have o cc u r r ed  so  fa r  t h i s  y ea r .
(B) D is c ip l in e  -  P erso n a l P r o te c t io n .,
The en forcem en t o f  p e r so n a l p r o t e c t io n  i s  n o t a me­
d i c a l  m a tte r . On th e  a d v ic e  o f  h i s  M ed ica l S t a f f ,  th e  
Commander o f  a F orm ation  or  U n it i s s u e s  th e  n e c e s s a r y  
i n s t r u c t io n s  and t h e r e a f t e r  t h e  c a r r y in g  o u t o f  th e s e  
o r d e r s  i s  a m a tter  o f  o r d in a r y  d i s c i p l i n e .  T here a re  
r e a l l y  o n ly  two such  o r d e r s , th a t  th e  men w i l l  s le e p  under 
soun d  m osq u ito  n e t s  and th a t  betv/een dusk  and dawn, un- 
l e s s  when g o in g  t o  b ed , men w i l l  wear lo n g  s le e v e d  s h i r t s  
b u tto n e d  up to  th e  n eck , lo n g  t r o u s e r s  and m osq u ito  b o o t s .  
I t  i s  d i f f i c u l t  to  g e t  t h e s e  o r d e r s  e n fo r c e d . They
a re  irk som e in  a c l im a te  where sw e a tin g  i s  c o n t in u o u s  and 
i s  d r a s t i c a l l y  in c r e a s e d  by such  c lo t h in g .  Many o f  th e  
r e s p o n s ib le  o f f i c e r s  a r e  n ot c o n v in c ed  o f  t h e i r  n e c e s s i t y
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or are not prepared to  tr o u b le  to  observe them th e m se lv e s . 
The e f f e c t  o f  th e  l a t t e r  p a r t ic u la r ly  i s  to  make e n fo r c e ­
ment im p o ss ib le . One o f  th e  g r ea t d i f f i c u l t i e s  i s  th e  
ten d en cy  o f  in d iv id u a ls ,  p a r t ic u la r ly  as regard s m ed ica l 
m a tte r s  to  argue from th e  p a r t ic u la r  to  th e  g e n e r a l. An 
o f f i c e r  who has spent two to u r s  on th e  C oast o f te n  b o a s ts  
th a t  he never ta k e s  any p r e c a u tio n s  w h ile  many newcomers 
are ta lk e d  to  in  t h i s  v e in  by c i v i l i a n s  on the voyage out* 
The tim es when p erso n a l p r o te c t io n  i s  p a r t ic u la r ly  
d isr e g a r d e d  and when, undoubtedly, many co n tra c t m a laria  
are f i v e  in  numbers-
(1 ) When, a f t e r  t h e ir  even ing e x e r c is e ,  p eo p le  s i t  around 
and ch at and have a drink u n t i l  th e y  must bath  and change  
in  th e  dark.
( 2 ) When p e o p le  go on jou rn eys on p o s t in g  or to u r , th e y  
are  r e lu c ta n t  to  s t a r t  o f f  e a r ly  in  th e  morning in  pro­
t e c t i v e  c lo th in g  because o f  th e  tr o u b le  o f  changing l a ­
t e r  on. S im ila r ly  th ey  do not change as darkness 
approaches when nearin g  t h e ir  d e s t in a t io n .
(2 )  In  u n it s  where th e  hour o f  f i r s t  parade was so e a r ly  
th a t  men had to  r i s e  and shave and d r e s s  in  th e  dark.
T h is  i s  now fo rb id d en .
(u ) When, a f t e r  th e  even ing m eal, th ey  retu rn  to  t h e ir  
GiddahB (h u ts )  and s i t  read in g  or w r it in g  l e t t e r s  s t r ip ­
p ed , in  o ld e r  to  t r y  to  g e t s l i g h t l y  more com fortab le  b e ­
fo r e  g o in g  to  bed . T his l a s t  i s  v e r y  tem pting and un­
d ersta n d a b le  on r e a l ly  hot n ig h ts .
■, men £0 to  A fr ica n  hou ses( 5 ) When as m entioned a lre a d y , men g
a t n ig h t .
A l l  o b serv ers  who have been out fo r  two o r  th r ee
to u r s  agree th a t  th e  standard o f  p erso n a l p r o te c t io n  has 
im proved over  th e  four y e a r s , n e v e r th e le s s  o n ly  in  
S ie r r a  Leone can i t  be con sid ered  n e a r ly  a s  good a s i t  
c o u ld  be.
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(C) M osquito Pro o fin g  o f  Q|,iaT. t ^ o |
I  am u n h e s t i t a t ir ^ ly  in  favour o f  com plete m osquito  
p r o o f in g  o f  quarters^ prov id ed  c e r ta in  requirem ents are  
f u l f i l l e d .  T hese requirem ents are! —
(a ) ^hat any accommodation stan dards which ap p ly  to  non- 
p r o o f  ed b u ild in g s  are s u ita b ly  in c r e a se d  i f  th e  accommoda­
t i o n  i s  to  be m osquito proofed* More a ir  space per head  
i s  e s s e n t i a l .
(b ) ^ h at, u n le ss  in  e x c e p t io n a lly  favou rab le  c ircu m sta n ces , 
e x i s t in g  b u ild in g s  sh ou ld  not be p roo fed . S a t i s f a c t o r y  
p r o o fin g  i s  o n ly  ach ieved  when th e  b u ild in g  i s  d esig n ed  
s p e c ia l ly *
(c )  That Y/here b u ild in g s  are p roofed , e l e c t r i c  fa n s o r ,
i f  e l e c t r i c i t y  i s  not a v a i la b le ,  punkahs sh ou ld  be i n s t a l ­
le d .
(d ) That b u ild in g s  o f  wood c o n s tr u c t io n  sh o u ld  not be 
p r o o fed  u n le s s  season ed  tim ber and a h ig h  standard o f  work**
manship a re  a v a i la b le .
There i s  no dou bt, th a t  w ith  th e  b e s t  o f  d e s ig n s ,  
through  a ir  f lo w  i s  o b stru c te d  by screen in g  and in  a h o t ,  
humid c lim a te  as in  West A fr ic a  where com fort i s  depen­
dant on b r e e z e , i t  can be in to le r a b le  in  a b ad ly  v e n t i ­
l a t e d  or crowded b u ild in g . The e f f e c t  on g e n e r a l h e a lth  
i s  e x e r c is e d  through  th e  d i f f i c u l t y  in  s le e p in g  and no-
th in g  a f f e c t s  m orale so much as t h i s .  Tke tem p ta tio n  to
d is p e n se  w ith  p r o t e c t iv e  c lo th in g  i s  much in c r e a se d  by
such  c o n d it io n s .
In c o n s tr u c t io n , th e  maximum number o f  en tra n ces
sh ou ld  be two and each e n try  should  have double doors 
sep a ra ted  by a lo c k  and opening outw ards. The doors
must be a good f i t ,  and sh ou ld  have a s tro n g  s e l f  c l o ­
s in g  mechanism. The d is ta n c e  in  th e  lo c k  between them 
sh o u ld  be such th a t  i t  i s  im p o ss ib le  fo r  a p erson  in
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t r a n s i t  t o  reach  th e  second door b e fo re  th e  door behind  
him i s  c lo s e d . These p o in ts  are e lem en tary  but th e y  are  
r e s t a t e d ,  b ecause in  m il i t a r y  p r a c t ic e ,  i t  i s  seldom  
th a t  e n g in e e r s  w ith  e x p e r ien ce  in  T ro p ica l C o n stru c tio n  
a re  a v a i la b le  to  a war tim e army and a l l  th e s e  f i r s t  
p r in c ip le s  have been broken not once but many tim es.
^he p r o o fin g  sh ou ld  be in  th e  form o f  a s in g le  
la r g e  o u ts id e  cage e n c lo s in g  the v/hole b u ild in g . The 
h e ig h t  o f  t h i s  o u ts id e  cage must be from about 18 in ­
ch e s  from th e  ground to  a t l e a s t  seven f e e t .  I t  f o l ­
low s th a t ,  t o  avoid  r a in  b ein g  d r iv en  in to  th e  house  
p ro p er , th e  surrounding verandah must be 7  to  8 f e e t  
w id e, and i t s  f lo o r  must be impermeable and dra in ed .
I n s id e  th e  cage, th e r e  sh ou ld  be no fu r th e r  proo­
f in g ,  and th e  p a r t i t io n s  between rooms sh ou ld  end s i x  
in c h e s  above th e  f lo o r  and be in  h e ig h t not more than  
7  f t  6 in s  u n le s s  req u ired  com p lete  fo r  p r iv a c y
Good workmanship ,am season ed  wood ftk  e s s e n t ia l  or  
th e  most enormous warping ta k e s  p la c e ,  a llo w in g  en try  
o f  m osq u itoes between the seam s. In some o f  th e  b u i l ­
d in g s c o n str u c ted  o f  unseasoned wood fo r  la c k  o f  b e t t e r ,  
in ch  gaps appear between th e  boards when th ey  dry out a t
th e  tim e o f  th e  Harmattan.
T.H. Davy o f  th e  S ir  A lfr e d  Jones L aboratory  
(Q uoted in  th e  Report o f  th e  M edical Department o f  S ie r r a  
Leone 1938) showed th a t A nophelenes Gambiae and iM nestus  
c o u ld  p a ss  through m osquito n e t t in g  any la r g e r  in  opening
than
18 to  Sq. Inch o f  30 S t a n d a r d  w i r e  guJjjfge. 
n ii « ii 28
The b e st  n e t t in g  i s  one o f  th e  good v a r i e t i e s  o f  th e
new p l a s t i c  n e t t in g s ,  as such gauze i s  u n a ffe c te d  by h ea t,
damp o r  te r m ite s . I t  can be washed w ith  a brush and soapy
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w ater, i t  has the advantage* p-p
o f  P a ssin g  more l i g h t  than
1 8aUZe and ab° Ve a11 «  1 -  - t  s u b l e t  to  th e  r u s t  
which d e s tr o y s  th e  h a st g a lv a n i2 ed  n e t t in g
or copper n e t t in g  in  th r e e  months when p la c e d  near th e  
se a  m  Gambia. I t s  o n ly  d isad van tage  i s  th a t rat s  ' 
and m ice can ea t t h e ir  way through i t .
The e f f e c t  o f  p ro o fed  b u ild in g s  in  red ucin g  mala­
r i a  i s  d i f f i c u l t  to  a s s e s s  and I have no s t a t i s t i c s  which
g iv e  any v e r y  co n v in c in g  ev id en ce . The Army p o l ic y  has
alw ays been to  p r o o f o n ly  in  s e le c te d  p la c e s  and s in c e  we
have never had any c o n s id e r a b le  number o f  p roo fed  b u i ld in g s ,
th e  overwhelm ing e f f e c t  o f  m epacrine in  reducing th e  r a te s  
has masked th e  sm a ller  r ed u c tio n s  l i k e l y  to  be due to  
p r o o f in g . I t  i s  d i f f i c u l t  to  p reven t p eo p le  becoming 
c a r e le s s  in  p ro o fed  b u ild in g s  when th ey  see fo r  them­
s e lv e s  th e  r e d u c tio n  in  th e  in s e c t  p o p u la tio n . We have 
alw ays i n s i s t e d  on s le e p in g  in  n e ts  even in  p roo fed  
b u ild in g s .  F ig  4 i s  a copy o f  our stan d in g  orders*  
P roofed  b u ild in g s  must be d i s in s e c t i c i s e d  j u s t  a s  
c a r e f u l ly  as o th e r s . The lo c k s  e s p e c ia l ly  sh ou ld  be w e ll  
t r e a t e d  w ith  D .D .T. and the whole b u ild in g  must be 
sprayed w ith  k erosine-pyrethrum  spray morning and evening*
A p a r t ic u la r ly  heavy dosage o f  th e  l a t t e r  i s  req u ired
owing to  th e  im p o s s ib i l i t y  o f  c lo s in g  up th e  b u ild in g  
f o r  a p e r io d  a f t e r  th e  sp rayin g  in  th e  normal manner.
(D) Temporary C ontrol.,
Bruce W ilson and Soper (1 9b3)  in  B r a z il  have shewn 
how A. Gambiae was e lim in a ted  co m p le te ly  th e r e , by a 
v e r y  v ig o ro u s  campaign o f  house sp ray in g , p a r is  green  
d u st in g  and o i l i n g .  K  ehould be n o ted  th a t in  
B r a z i l ,  i t  was a q u estio n  o f  a tta c h in g  a ’ B rid geh ead ’ 
o f  th e  s p e c ie s  in to  th a t  co u n try , whereas in  A fr ic a ,  
i t  i s  a m atter  o f  m ating and m a in ta in in g  a bridgehead
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in  an A nopheles Gambiae area  which extend s from Dakar in  
th e  West up in to  the Southern Saharan o a se s  and in  a 
broad b e l t  South o f  th e  Sahara r ig h t a c r o ss  A fr ic a  to  
Southern  A rabia and th e  E ast A fr ica n  C o a sta l swamps as  
fa r  South a s  B iera  in  Mozambique*
The Array p o lic y  has alw ays been to  p rov id e  temporary 
la r v a l  and a d u lt c o n tr o l round m il i ta r y  s t a t io n s  except 
where th e s e  s t a t io n s  were lo c a te d  w ith in  th e  bou nd aries  
o f  a permanent or sem i-perm anent c o n tr o l area. The l a t ­
t e r ,  in  West A fr ic a , have on ly  been executed  s in c e  th e  war 
and are a l l  j o in t  C ivil-A rm y works. These areas are o n ly  
F reetow n, Takoradi and Accra.
The c o n tr o l had alw ays been e x e r c is e d  in  an extrem e­
l y  haphazard manner in  the sm a ller  s t a t io n s .  In  th e  v a s t  
m a jo r ity , u n t i l  1 9 ^ ,  th e r e  was no c o n tr o l worthy o f  th e  
name o r , more im portant, l i k e l y  to e x e r c is e  any e f f e c t  on 
th e  m osquito p o p u la tio n  s u f f i c i e n t  to  in f lu e n c e  th e  tr a n s­
m iss io n  o f  m a lar ia . One o ld  West A fr ic a n  f e t i s h  c o n s ta n t ly  
has to  be combated, 11 bush c le a r in g ”. I t  was rem arkable how 
much g r a ss  and low bush c u tt in g  was c a r r ie d  out under th e  
head o f  * M alaria C on tro l* . I t  used to  be xound to  th e  sur  
p r i s e  o f  th e  o r ig in a to r s  th a t the c le a r e d  areas o f te n  made 
good g o l f  cou rses! However i t  d id  se rv e  to  l e t  l i g h t  in to  
swampy p la c e s  and con vert them from b reed in g  p la c e s  o f  A. 
Obscurus and harm less c u l ic in e s  in to  e x c e l le n t  A. Gambiae 
and A. F unestus b reed in g  p la c e s . The o n ly  j u s t i f i c a t i o n  
fo r  bush c le a r in g  i s  where th ere  are open p o o ls  in  th ic k  
bush . P aths must th en  be cu t in to  th e  bush to  a llow  sp o t­
t e r s  and o i l e r s  ea sy  a c c e ss .
’ The o n ly  e x ce p tio n  to  t h i s  i n e f f i c i e n t  c o n tr o l  in
th e  p a s t  m ight be made in  th e  ca se  o f  Gambia a t Cape S t .  
Mary, a lth ou gh  as has been shewn, t h i s  c o n tr o l  breaks  
down every  year  at th e  most c r i t i c a l  t im e . Much money
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ana lab ou r  was w asted in  sm a ll s c a le  d ra inage o f  l im i ­
te d  a rea s on the in s p ir a t io n  o f  e n th u s ia s t ic  but in e x ­
p e r ie n c e d  M edical O f f ic e r s  and S an itary  In sp e c to r s .  
R ecords were so inad eq uate th a t th e  S en io r  M edical 
O ff ic e r  in  a s t a t io n  had no r e a l  check e i t h e r  on what 
work was b ein g  done or even o f  th e  tru e  in c id e n c e  o f  
M alaria* B ecause, in  a sm all s t a t io n ,  c a s e s  o f  mala~ 
r i a  were not pouring in to  h o s p i t a l ,  S.M.Os o f te n  thought 
th a t  1 th e r e  i s  very  l i t t l e  m alaria  h e r e 1* For exam ple, 
when I v i s i t e d  Enugu in  S*E* N ig e r ia , e a r ly  in  19i& , in  
one u n it  th e r e  w ith  an average European S tren g th  o f  5 6 ,
I  was t o ld  by th e  S.M. 0, and th e  Commanding O ff ic e r  
th a t  th e y  had had an odd c a se  in  the p ast th r e e  months 
but th a t  m a la r ia  was no problem in  th a t s ta tio n *  When I  
went in to  th e  n a t t e r ,  I  found th a t in  th e  p r e v io u s  12  
weeks (D ec. Jan and Feb) th e re  had been 17 c a se s  from 
t h i s  u n it .  T h is rep resen ted  an annual r a te  o f  1300$ 
per 10 0 0  o f  average s tr e n g th  -  and t h i s  in  th e  dry season*
As i t  was becoming in c r e a s in g ly  c le a r  th a t  t h i s  k in d  
o f  th in g  was happening e lsew h ere , i t  was d ecid ed  th a t  a 
c e r ta in  amount o f  u n ifo rm ity  on methods o f  c o n tr o l was 
req u ired  and that c e r ta in  minimum sta n d a rd s, much h ig h er  
than  th o se  e x i s t in g  would have to  be im posed. A ccord in g ly  
in  March 19hU I  drew up th e  fo llo w in g  d ir e c t iv e .  I t  i s  
quoted in  f u l l  a s  i t  i s  i l l u s t r a t i v e  o f  th e  problem s
o f  tem porary c o n tr o l h ere.
Appendix 0 ,. was added la t e r  when D .D .T. became
available*
0
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1* The fo l lo w in g  in s tr u c t io n s  are not a p p lic a b le  to  
S ie r r a  Leone Area w ith  th e  ex ce p tio n  o f  Gambia Sub Area 
and Daru, to  A ccra, Takoradi in  the Gold C oast, nor to  any 
p a r t o f  Lagos except Yaba.
2 . C o n tro l by S ta t io n s .
On r e c e ip t  o f  t h is  l e t t e r  arrangem ents fo r  c o n tr o l  
o f  M osquito b reed in g  w i l l  be organ ized  on a “S ta t io n ” 
b a s is  where two or more u n it s  are in  one S ta t io n .
I s o la t e d  u n it s  w i l l  be r e sp o n s ib le  fo r  t h e ir  own 
l a r v a l  c o n tr o l  but th e  same methods w i l l  be a p p lie d .
3 .  O b jects o f  “S ta t io n  C on tro l”.
There i s  no in te n t io n  o f  embarking on any comprehen­
s iv e  c o n tr o l o f  m osquito b reed in g  by drainage* The main 
o b je c t  o f  t h i s  in s tr u c t io n  i s  to  g e t a more thorough con­
t r o l  o f  b reed in g  in  S ta t io n s  by means o f  sy stem a tic  
b ru sh in g , c le a n in g  and o i l i n g  carr ied  out by labour under 
th e  d ir e c t io n  o f  one a u th o r ity  in  each S ta t io n . The 
c o n tr o l  w i l l  be v e s t e d  in  th e  S en ior  Me d ic a l  O ff ic e r  in  
each S ta t io n  and he w i l l  be r e sp o n s ib le  to  Sub Area Com­
manders f o r  ca rry in g  out th e  work.
The o th er  o b je c t  i s  t o  save w aste o f  money on p ar— 
t i ai  dra inage schemes and works which h ave, in  West A fr ic a  
as e lse w h e r e , alw ays f a i l e d  to  a ch iev e  t h e i r  c b jec t. I t  
i s  not d isp u te d  th a t th e  id e a l  i s  a com prehensive d ra in age  
scheme; but water c o n tr o l by dra in age on a l e s s e r  s c a le  
w i l l  not g iv e  r e s u l t s  comparable to  sy s te m a tic  in t e n s iv e
b r u sh in g , c le a n in g , o i l i n g ,  e t c .
The o n ly  a n ti-m o sq u ito  m easures l e f t  to  u n it s  w i l l
b e  ( e )  w r « l w :  ° r  “ a  l b )  *  w  *  " ~ ‘'‘
„ h »  1 1  « ■ * «  * “  “ w  l s
day” ) .
iu ' The in s tr u c t io n s  which fo l lo w  w i l l  be a p p lie d  a ls o  
to  i s o l a t e d  u n its  w ith  m o d if ic a t io n  to  s u i t  c ircu m stan ces
and r e so u r c e s .
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5* I n s tr u c t io n s  fo r  d e f in in g  C on trol Areas*
In  every S ta t io n  a c o n tr o l area  or a rea s  w i l l  be 
l a i d  down. T hese a rea s  w i l l  be d ecid ed  a f t e r  c o n s u lta t io n  
w ith  th e  C i v i l  a u th o r it ie s  and th e  Area M a la r io lo g is t , and 
w i l l  in  p r in c ip le  be an area ex ten d in g  t o  a d is ta n c e  o f  -g- — 
1 m ile  beyond th e  area formed by jo in in g  on th e  map th e  
t i p s  o f  b u ild in g s  occu p ied  by Europeans. The boundaries  
w i l l  th en  be f i n a l l y  determ ined accord ing  to  l o c a l  c i r ­
cu m stan ces.
6 . S u b -d iv is io n  in to  Zones.
Each area w i l l  fu r th e r  be su b -d iv id ed  in to  th r e e  to  
f i v e  c o n tr o l  zon es. The e n t ir e  programme o f  a sy s te m a tic  
l a r v a l  c a tc h in g , o i l i n g ,  ad u lt c a tc h in g  in  f i x e d  c a tc h in g  
s t a t i o n s ,  and house sp ray in g  o f  a d u lts  w i l l  be c a r r ie d  
out a t l e a s t  w eekly in  each zone.
P erm issio n  to  e s t a b l i s h  c a tc h in g  s t a t io n s  and, where 
n e c e ssa r y , to  sp ray  c i v i l  A fr ica n  houses w i l l  be o b ta in e d  
from th e  c i v i l  a u t h o r i t ie s .
7. D u tie s  o f  S. 1 .0 s .
The S en ior  M edical O ff ic e r  in  each S ta t io n  or  i s o l a ­
te d  u n it  w i l l  be M alaria O f f ic e r , and he w i l l  be resp on­
s i b l e  to  th e  Sub-Area Commander or O.C. U nit fo r  th e  or­
g a n iz a t io n  and c a rr y in g  out o f  c o n tr o l.
8 . Employment o f  Labour.
Employment o f  lab ou rers by S ta t io n s  or u n it s  on a 
s c a le  o f  1/Gkth  o f  a lab ou rer  per acre i s  a u th o r ised  f o r  
t h i s  scheme. In cr ea se  up to  l / l 6th  o f  a la b o u rer  per acre  
may be a u th o r ise d  by Sub-Area Commanders.
9# P erso n n e l to  a s s i s t  S.M.0s^_
A.Ds.M. S. w i l l  a tta c h  a s u f f i c i e n t  number o f  Europeans 
and A fr ic a n s  from F i e l d  H ygiene S e c t io n s  t o  th e  S.M.O. o f  
th e  S ta t io n  or to  th e  u n it  to  en ab le  t h i s  system  to  be
c a r r ie d  o u t.
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I H. E xp en d ib le  S to r e s .
The s c a le  o f  i s s u e  o f  l a r v i c i d a l  o i l  i s  at p resen t  
1 6 3  g a l lo n s  per 1 ,0 0 0  men fo r  30  days. T h is should be 
s u f f i c i e n t .  S.M.Os w i l l  draw in  bulk fo r  th e  S ta tio n . 
S im ila r ly  P a r is  Green ( s c a le  112 lb s .  per 1 ,000  men f o r  
30 days) Y /ill be drawn in  bulk by S»M.0s as req u ired .
A n ti-m o sq u ito  spray* may be drawn by u n its  to a s c a le  
o f  1 p in t  per head per month fo r  each European. The 
rem ainder o f  th e  spray a u th o r ise d  in  th e  G .^ .0 . s c a le  w i l l  
be drawn in  bu lk  by s*M.0 s f o r  use by sp rayin g gangs.
I I .  The Methods o f  C on tro l.
The two methods o f  c o n tr o l w i l l  b e s -
(a )  E lim in a tio n  o f  m osquito b reed in g  by in te n s iv e  r eg u la r  
o i l i n g  at weekly in t e r v a ls .
P a r is  green  w i l l  be used in  some p la c e s  where i t  i s  
l i k e l y  to  be more e f f e c t i v e  than o i l i n g .  (See n o te s  
on P a r is  green  in  Model Scheme).
(b )K i l l in g  o f  adu lt m osq u itoes by reg u la r  spraying
( i )  in  M il ita r y  b u ild in g s ,
( i i )  where n e c essa ry  and by agreement w ith C iv i l  
a u t h o r i t ie s ,  in  A fr ic a n  c i v i l  h ou ses.
12. Checks on E f fe c t iv e n e s s  o f  C ontrol.,
The check s on c o n tr o l w i l l  b e s -
(a )  by c a tc h in g  s t a t io n s  -  v i s i t e d  on a c e r ta in  day each  
week a t th e  same tim e, and numbers o f  m osq u itoes  
found noted .
(b ) by la r v a l  s p o tt in g  in  zones b efore  and a f t e r  
o i l i n g .
13 . A Specimen Scheme I s  Appendix *A •
The methods shown th e r e  and th e  form o f  in s tr u c t io n s
w i l l  be fo llo w e d  as c lo s e ly  as p o s s ib le  when each  
S ta t io n  draws up i t s  own scheme.
H*. N otes on e f f i c i e n c y  o f  L a r v ic id a l O ils  are a t  Appendix  
‘B*.
4'1'*
m u m
R a i l w a y s .
R o a d s .
F o o t p a t h s .
St r e a m s .
M a r s h .
B u i l d i n g s
M i l i t a r y .
C i v i l
A f r i c a n  H o u s e s .
L i n e  o f  L i m i t s  
o f  M i l i a r y  B l d g s .
M i l e  L i n e  
f r o m  a b o v e .
U n d e r  C o n t r o l  
(  m i l i t a r y )
A r e a  U n d e r  
C o n t r o l  ( c i v i l )
Z o n e
B o u n d a r i e s .
S e c t o r
B o u n d a r i e s .
Prevailing W inds
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APPBEDIX ’ A'.
f r n r w r m ^ i f 6011 SCHLLS -  LARVAL CONTROL -  FOR A HYPUihjj.Tj.CAL ^REA OR STATION
(A ). STAFF.
3*H» 0 . .  who i s  area  M alaria  O fficer#
2. S t a f f  S e r je a n t or S er jea n t(B .O .R # ) from F ie ld
3. N.C.O. -  A fr ic a n . H ygiene S e c t io n ,
h. F i f t e e n  A#0#Rs# » »»
5# C iv ilia n " L a b o u rer  s on a s c a le  o f  l / 6 k t h  t o  l / 6 t h  
per acre#
( B) AREA TO BE COilTROLLED.
The area  to  be c o n t r o l le d  i s  shown on th e  a tta ch ed
map# The area  i s  app roxim ately  f i v e  square m ile s  * 2 ,560
acres# T h erefore  t h i r t y  to  one hundred and f i f t y  la b o u -
t e r s  may be employed accord in g  to  th e  sea so n  o f  th e  
year  and lo c a l  terra in #  The area  i s  d iv id ed  in to  fo u r  
zones and each zone i s  su b d iv id ed  in to  f i v e  s e c to r s ;
th e s e  are shown on th e  map#
(0 ) CONTROL METHODS#
• C1 ) CLEARING-#
A l l  w ater w i l l  be rendered a c c e s s ib le  to  l a r v ic id e s  
by th e  s im p le st  methods# T h is w i l l  in v o lv e  bush c u t t in g ,  
c le a r in g  and banks, s id e s  and ch an n els o f  stream s from  
v e g e ta t io n  w hich would in t e r f e r e  w ith  o i l i n g  e tc # ,  
c le a r in g  stream  ch a n n els  o f  o b s tr u c t io n s , d ra in age  o f  
sm all seep age a r e a s , e t c .  C asual sm all amounts o f  t h i s  
work w i l l  be done by la b o u rers  accompanying s p o t t in g  and 
o i l i n g  gan gs, w h ile  the sy s te m a tic  work w i l l  b e  done by 
gangs on a d e f i n i t e  programme l a id  down by th e  8.K .O .
(2 ) MARKING#
A l l  a rea s  to  be o i l e d  or d u sted  which a re  not o b v io u s  
or which m ight f o r  any rea so n  be m issed  w i l l  be marked 
w ith  p o s t s  b ear in g  sm a ll numbered p la q u e s . The m arking
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w i l l  be done by la r v a l  sp o tter s*
(3 )  OILING and DUSTING,
( i )  OILING*
Each o f  th e  fo u r  zones w i l l  have one o i l i n g  
squad c o n s is t in g  o f : -
One Head boy,
Two o i l i n g  b oys,
Three boys w ith  sp ad es and m atch ets .
Each zone i s  th e  w eekly o i l i n g  ta s k  o f  one 
squad and i s  d iv id e d  in to  f i v e  o i l i n g  se c to r s*  The wo ra­
k in g  sch ed u le  f o r  each squad i s  one s e c to r  per day*
The fo l lo w in g  in s t r u c t io n s  w i l l  r e g u la te  th e  
work o f  o i l i n g  squads.
Working I n s tr u c t io n s  fo r  O ilin g  Squad No* *.* Zone * . . . .
(a )  One s e c to r  w i l l  be c o m p le te ly  o i l e d  each day*
S e c to r  1 w i l l  be o i l e d  on Mondays,
2 M 11 H M T uesdays,
3 u M n ” Wednesdays,
k n ,f ” H Thursdays
5  ” ** 11 M Fridays*
(b) There w i l l  be no ehange from t h i s  sch ed u le  w ithout 
due reason*
( c )  O ilin g  w i l l  be c a r r ie d  out by th e  sp ray in g  apparatus 
p rov id ed . A l l  su r fa c e  w ater i r r e s p e c t iv e  o f  b reed in g  w i l l  
be o ile d *
Head boys w i l l  see  th a t proper c le a r in g  p r e ce d e s  o i l i n g .  
I f  more c le a r in g  i s  r e q u ir e d  he w i l l  n o t i fy  th e  Sergeant 
w e ll  ahead so th a t labour may be d iv e r te d  to  th e  p a r t ic u la r
zone*
The Head boy i s  r e s p o n s ib le  fo r  k eep in g  h i s  apparatus 
in  good ord er.
(d ) Each zone and each  s e c to r  w i l l  be v i s i t e d  once a week
*
by an in s p e c to r  who w i l l  check  th e  e f i i e a c y  o f  o i l in g *  
Ip e s e n c e  o f  fo u r th  s ta g e  la r v a l  in s t a r s  o r  pupae i s  th e
in d ic a t io n  o f  bad o i l i n g .  'B urning' (brown d is c o lo u r a t io n )  
o f  v e g e ta t io n  a long  d r a in s  and stream s i s  an oth er good t e s t ,
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but i t  must be n o ted  th a t  gas o i l  a lo n e  does not burn 
v e g e ta t io n . M a la r io l and Gas o i l  -  sump o i l  m ixtures  
have a marked burning e f f e c t .
(e )  B e s id e s  t h i s  main tech n iq u e  o f  o i l i n g  w ith  p r e s­
su re  sp r a y e r s , o th er  m ethods such a s o i l  b ags, d rip  cans  
or o i l  sawdud;may be u sed  where th ey  a re  l i k e l y  to  be 
more e f f i c i e n t .
( f )  The amounts o f  l a r v i c i d a l  o i l  drawn from s to r e  by 
each  o i l i n g  squad w i l l  be record ed  w eekly in  th e  o i l  re­
cord book.
(g ) A fte r  a heavy show er, i f  th e  o i l  i s  c a r r ie d  away, 
a p a r t ic u la r  s e c to r  may have to  be o i l e d  aga in  ahead o f  
sc h e d u le .
(h ) I t  cannot be too  s tr o n g ly  em phasized th a t  th e  
su c c e ss  o f  o i l i n g  depends e n t i r e ly  on i t s  th orou gh n ess.
Head boys must be reminded th a t th e y  are  th e  o i l e r s ,  
th e  sp ray  men m erely  o i l i n g  where th ey  in d ic a te .
( i i )  PARIS GREEN DUSTING.
(a ) One or more P a r is  Green squads o f  two boys w i l l  
be form ed. They may or may not be a l l o t t e d  to  s p e c i f i c  # 
zo n es .
(b ) D u stin g  m ith P a r is  Green w i l l  be s u b s t i t u t e d  fo r  
o i l i n g  where s u i ta b le  a s ,  f o r  exam ple, in  marshy a rea s  
w ith  r a p id ly  grow ing v e g e ta t io n  and in  some a c t iv e ly  
c u l t iv a t e d  p la c e s  e s p e c ia l ly  a t th e  peak o f  th e  r a in y  
sea so n . I t  i s  s u i ta b le  a ls o  fo r  i r r ig a t io n  ch a n n els  and
furrow s.
(c )  gh eck in g  o f  d u stin g  (w ith  P a r is  Green) i s  more
d i f f i c u l t  than  th a t o f  o i l i n g .
(d ) The u su a l 3% -  5$ d i lu t io n  o f  P a r is  Green w i l l  
be u sed . The b e s t  d i lu e n t  i s  f i n e  road d u st. In t h i s  
c o n c e n tr a tio n , P a r is  Green i s  more o r  l e s s  harm less but 
b oys shou ld  be is s u e d  w ith  a l i t t l e  soap fo r  w ashing a f t e r  
h an d lin g  th e  m ix tu re. M ixing o f  P a r is  Green and dust w i l l
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be done e x c lu s iv e ly  in  a ’ tu rn in g  tin *  c lo s e d  m ixer.
(e )  The normal method o f  d is t r ib u t io n  o f  P a r is  Green 
w i l l  be c a s t in g  by hand as in  sow ing g r a in . I t  i s  con­
v e n ie n t ly  c a r r ie d  in  a t i n  slu n g  o v er  th e  sh o u ld er . The 
approxim ate amount req u ired  fo r  e f f i c i e n t  la r v a l  k i l l i n g  
i s  6G lb s .  o f  th e  m ixture per a cre  o f  w ater su r fa c e  per  
week.
In c e r ta in  c ircu m sta n ces  i t  may be more e f f i c i e n t  to  
suspend th e  P a r is  Green (u n d ilu te d  w ith  d u s t)  in  p a r a f f in  
o i l  and t o  throw i t  in  c ig a r e t t e  t i n f u l s  over  th e  area  to  
be c o n tr o l le d .
( f )  Amounts o f  P a r is  Green drawn and th e  Zones in  
which i t  i s  used w i l l  be record ed  in  th e  P a r is  Green r e -  
g i  s t  e r .
(4 )  SPRAYING OF ADULT MOSQUITOES.
( i )  Re sp in s  ib  i  1 i  t  y .
(a )  European Q uarters: th e  occu p an ts (S ee  GRO
1 7 0 /4 4 ) .
(b ) A .O.R. Q uarters and c i v i l i a n  A fr ic a n  hou ses:  
th e  spray squads.
( i i )  C om position  o f  Spray Squads,.,
Each team w i l l  c o n s is t  o f  one tr a in e d  A.O.R. an d  two 
c i v i l i a n  la b o u r e r s . There w i l l  be one team in  each zone.
( i i i )  ^ u t ie s .
To sp ray every  A.O.R. qu arter  and e v e r y  c i v i l  A fr ica n  
house a l lo t t e d  each  day during th e  r a in y  sea so n  and every  
o th er  day in  th e  dry season .
( iv )  D ir e c t io n s fo r  Spraying.
(a ) P r io r  to  sp ray in g  a l l  d o o r s , windows and sh u t­
t e r s  w i l l  be c lo s e d .
(b ) The n o z z le  o f  th e  sp ray  w i l l  be d ir e c t e d  tow ards
th e  w a lls  and not tow ards th e  m idd le  o f  th e  room. P a r t i ­
c u la r  a t t e n t io n  w i l l  be g iv e n  to  c o r n e r s , cupboards, un­
der b ed s, c h a ir s  and t a b le s ,  behind hanging c lo t h e s ,  e t c .  
I t  i s  u s e f u l  in  a hut w ith  open ea v es to  spray f i r s t  from
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th e  o u t s id e ,  th e  spray b e in g  d ir e c te d  through th e gap 
betw een th e  w a ll and th e  ta tch ed  roof*
( c )  The amount o f  spray t o  be used  w i l l  be ^ oz  
p er 1 ,0 0 0  cub. f t .  T h is corresp on d s to  tw en ty  f i v e  
s tr o k e s  w ith  a Four Oaks Manney la r g e  hand sprayer per  
round ghidda.
(d ) Guns must be kept in  good c o n d it io n  or  th e  
in s e c t i c id e  w i l l  not be p r o p e r ly  vap ou rized  and w i l l  be 
w asted .
(e )  A reco rd  o f  i n s e c t i c id e  drawn per week w i l l  be 
recorded  in  th e  spray r e g i s t e r .
(v )  P roced ure to  be fo llo w e d  in  sp ray in g  A.O.R. l i n e s .
S.M.Os w i l l  n o t i f y  u n i t s  o f  th e  approxim ate tim es  
o f  a r r iv a l  d a ily  or  on a l t e r n a t e  days o f  th e  Spraying  
Squads, so  th a t  arrangem ents can be made fo r  them to  be 
accom panied by an N.C. 0.
(5 )  CATCHING STATIONS.
( i )  A m osquito  c a tc h in g  s t a t io n  w i l l  bet s e t  up in  
each  zone. The s t a t io n  w i l l  be an A fr ic a n  q u arter  or a 
c i v i l i a n  house occu p ied  by A fr ic a n s .
( i i )  Each s t a t io n  w i l l  be v i s i t e d  by a t r a in e d  
A fr ic a n  C o l le c t o r  (A .O .R .) or  c i v i l i a n )  on a f i x e d  day.
( i i i )  C atch in g  w i l l  be done betw een O63O and 0730 
h ou rs. D u ration  o f  th e  c a tc h in g  w i l l  be 30 m in u tes .
( i v )  The method u sed  w i l l  be th a t  o f  th e  
sp r a y -s h e e t . E le c t r ic  to r c h e s  req u ired  f o r  c a tc h in g  w i l l  
be su p p lie d  by th e  S.M .0.
(v )  C aptured m osq u itoes w i l l  be c o l l e c t e d  in  tu b e s .  
They w i l l  be  i d e n t i f i e d  and cou n ted  by th e  c o l l e c t o r .  But 
th e  tu b es must be d e p o s ite d  d a i ly  a t  th e  M alaria  O f f ic e .
( v i )  The S e r je a n t i / c  m osquito c o n tr o l  w i l l  from tim e  
t o  tim e in s p e c t  th e  tech n iq u e  o f  c a tc h in g , i t s  r e g u la r i t y ,  
and th e  i d e n t i f i c a t i o n s .
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( v i i )  The r e s u l t s  o f  g e n e r ic  i d e n t i f i c a t io n  
(A n op h eles , C u lex , Aedes) w i l l  be record ed  d a i ly  in  a lo g  
book. The lo g  books w i l l  be checked every  Saturday by
cu rve f o r  th e  genera s e p a r a te ly  fo r  each  c a tc h in g  s t a ­
t io n .
in  s t a t io n s ,  th e r e  w i l l  be a once w eek ly  c a tc h in g  o f  a d u lt  
m o sq u ito es s h e l t e r in g  in  A fr ic a n  h u ts  a t o r  beyond th e  
c o n tr o l  bounday in  th e  d ir e c t io n  o f  the p r e v a i l in g  wind.
T h is  w i l l  be done by th e  ’ I n s e c t ic id e  spray -  bed sh ee t  
te c h n iq u e 1. The r e s u l t s  o f  th e s e  c a tc h e s  w i l l  be record ed  
s e p a r a te ly  in  th e  Log Book.
( 6 ) LARVAL SPOTTING.
On th e  day b e fo r e  o i l i n g  or d u s t in g  i s  due in  a 
s e c t o r ,  t h a t  s e c t o r  v a i l  be  s e a r c h e d  by l a r v a l  s p o t t e r s .
Bach s p o t te r  w i l l  be accom panied by two boys w ith  sh o v e ls  
and one boy w ith  a hand o i l  sp ray . He w i l l  mark w ith  a 
p o st any a rea s not on r e g u la r  o i l i n g  sc h e d u le  and w i l l  
record  b reed in g  found in  th e  b reed in g  lo g  book. I f  p rac­
t i c a b l e ,  th e  boys w ith  th e  sh o v e ls  w i l l  e lim in a te  th e
b reed in g  p la c e .
( 7 ) RECORDS TO BE KEPT BY THE S.M.O.
( i )  The p la n  o f  th e  c o n tr o l area  d iv id e d  in t o  zones  
and s e c t o r s .  Scale*  s i x  in c h e s  to  th e  m ile .
( i i )  A record  o f  w eekly in c id e n c e  o f  m a la r ia  in  
Europeans in  th e  s t a t io n  in  r a t io s  per 1 ,000  o f  s tr e n g th  per
week.
( i i i )  A record  o f  exp en d itu re  by zon es o f  each o f  th e  
fo llo w in g :  -
th e  N.C.O. i / c .  He w i l l  m a in ta in  a w eekly d e n s ity
( v i i i )  In  a d d it io n  t o  th e  d a i ly  m osquito c a tc h in g
a) L a r v ic id a l  o i l .  
b} P a r is  Green* 
c) I n s e c t ic id e  Spray, 
'd; P a r a ff in  o i l .
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( iv )  A record  o f  b reed in g  p la c e s  found w i l l  be 
kept in  a lo g  book and i f  p o s s ib le  f la g g e d  on th e  
map.
A reco rd  o f  Marking P o s t s  (Para, ( c )  (2)  above) 
w i l l  a ls o  be k e p t.
(v )  A record  o f  a d u lt c a tc h e s  and id e n t i f i c a t io n s  
by zo n es.
+ + + -H-+ + + + + + + + + +
APPENDIX !B*.
NOTES RE USE OF GAS OIL AS A SUBSTITUTE FOR HALARIOL. 
The d e f e c t s  o f  Gas O il a s a la r v ic id e  are 5-
(1 )  Poor sp rea d in g  p r e ssu r e  on v/ater s u r fa c e s .
( 2 ) D oes not ’ burn* v e g e ta t io n .
These d e f e c t s  may be r e c t i f i e d  by th e  a d d it io n  o f  
w aste ’ sump* o i l ,  in  th e  p ro p o r tio n  80$ Gas o i l  to  20$  
sump o i l .
Treatm ent o f  sump o i l  b e fo r e  u se .
S ed im en ta tion  by ,fs ta n d in g 11 fo r  s e v e r a l days w i l l  
r e s u l t  in  a s lu d ge  form ing at th e  bottom  o f  th e  c o n ta i­
n er . Tke su pern atant o i l  may be run o f f  fo r  u se .  
P rep a ra tio n  o f  th e  m ix tu re .
I t  i s  recommended th a t  th e  4 to  1 m ix tu re  be 
prep ared  f o r  u se  d a ily ;  th e  " s to c k ” drum and th e  
knapsack sp rayer  co n ta in er , req u ire  shaking t o  en su re  
adequate m ix in g  o f  the o i l s .
++++++++++++++++++
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A P P E N D I X  !Cf
The u se  o f  P .P .T . as a r e s id u a l  in s e c t i c id e  fo r  ad u lt  
m o sq u ito es .
1* The fo l lo w in g  w i l l  be used a s a gu id e  t o  th e  method 
and dosage o f  D .D .T. as a r e s id u a l  a n t i-a d u lt  m osquito  
i n s e c t i c id e .
2. P la c e s  to  be Sprayed.
I t  sh ou ld  be u n derstood  th a t  th e  sp ray in g  w ith  
D.D.T. o f  th e  w a lls  o f  a house o ccu p ied  by Europeans 
who are to  be p r o te c te d , w i l l  not p reven t p erso n s b e in g  
b i t t e n  in  th a t  house.
The s a fe  presum ption  i s  th a t most m osq u itoes b i t e  
on f i r s t  e n te r in g  a house b e fo re  th e y  r e s t .  What probab­
ly  happens i s  th a t th e  m osq u ito , h av in g  b it t e n  and b e in g  
engaged va th  b lo o d , i s  th en  fo r c e d  to  r e s t .  I t  i s  at 
t h i s  s ta g e  th a t th e  D .D .T. i s  g iv en  i t s  o p p o rtu n ity .
From the above i t  f o l lo w s  th a t th e  most e f f e c t i v e  
way o f  c a tc h in g  a d u lt m osq u itoes i s  t o  sp ray  th e  A fr ica n  
h o u ses where th ey  become in f e c t e d . European and A fr ic a n  
l i n e s  and n a t iv e  hou ses w i l l  a l l ,  th e r e fo r e ,  r e q u ir e  a t ­
t e n t io n .
3 . V e h ic le s  o f  D.D.T.
The most co n v en ien t s o lv e n t  i s  crude k e r o sen e . In ­
form ation  has been sought from U.K. as to  any p o s s ib le  
method o f  m anufacturing a w ater em u lsion  from th e  powder 
in  West A fr ic a ,  but u n t i l  such a method i s  found k erosen e  
must be th e  v e h ic le .
4* P rep a ra tio n  o f  D .D .T . fo r  i s s u e ..
The q u e s tio n  now a r i s e s ,  w hether D .D .T . sh ou ld  be 
is s u e d  in  p a r a f f in  s o lu t io n  or  in  s o lu t io n  in  th e  e x is ­
t in g  a n ti-m o sq u ito  sp ray . There i s  some ev id en ce  to  
su g g est th a t th e  p resen ce  o f  D.D.T. in  a g iv en  pyrethrum
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spray d e c r e a se s  th e  im m ediate knock down, but th e  
f i r s t  r e s u l t  i s  enhanced and i t  i s  ex trem ely  u n l ik e ly  
th a t a m osquito  h i t  by such  a sp ray would ever  have 
s u f f i c i e n t  c o n tr o l  over i t s e l f  to  b i t e  a g a in  b e fo r e  
d eath .
I t  would seem th a t as a m atter  o f  com fort and 
co n v en ien ce  ev ery  European ought to  have a " f l i t ” gun 
a v a i la b le  in  h i s  room, but i t  would be w a s te fu l to  have 
su ch  " f l i t " guns charged  w ith  a D .D .T . s o lu t io n .
I t  i s ,  t h e r e fo r e ,  su g g ested  th a t  by agreem ent w ith  
your Branches and C .R .A .S . Cs you arrange fo r  a 
d im in ish ed  s c a le  o f  i s s u e  o f  " f l i t ” p er  head t o  Europeans -  
say  l / 3rd o f  th e  p r e se n t i s s u e ,  w hich i s  200  g a l l s  p er  1000  
p er month and th a t th e  r e s t  o f  th e  " f l i t 11 spray p lu s  
p a r a f f in  be used  a s  a v e h ic le  fo r  D .D .T.
5* Dosage o f  D .D .T. on w a l ls .
V arying e s t im a te s  betw een 2 5  mgm. and 200 mgm. p er  
square f o o t  o f  su r fa c e  have been g iv en . U n fo r tu n a te ly  
v e r y  l i t t l e  work has been done on the v a r ia t io n  o f  m in i­
mum e f f e c t i v e  dosage in  accordance w ith  th e  ty p e  o f  w a ll  
su r fa c e . I t  d oes seem, how ever, th a t  th e  h igh er  f ig u r e  
which r e p r e s e n ts  4 q u arts o f  5$ D.D.T. spray per 1000 
square f e e t  i s  i s  u n u su a lly  h igh . T r ia ls  at Takoradi 
have g iv e n  e f f e c t i v e  sp rays on cement ren d ered  c o n c r e te  
w a lls  l a s t in g  seven  to  e ig h t  weeks -  w ith  about 20  mgm. 
p er square f o o t .
I t  i s  su g g e s te d  th a t a s u i ta b le  dosage would be 75 
mgm per square fo o t  to  b eg in  w ith , but th a t in  each  Area  
a s u i ta b le  exp erim en ta l check  be made w ith  a v iew  t o  a 
su bseq uent r e d u c tio n  in  d osage .
6 .  D i l u t i o n s  a n d  T e c h n i q u e  t o  a c h i e v e  r e q u i r e d  d o s a g e .
H a v i n g  d e c i d e d  t h e  d o s a g e  t h e  n e x t  s t e p  i s  t o  d e c i d e
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a t what d i lu t io n  in  k ero sen e  a n ti-ra o sq u ito  spray and by 
what method th e  dosage can be a p p lie d .
I t  i s  recommended th a t  th e  d i lu t io n  be 2%% and th a t  
a tec h n iq u e  be e v o lv e d  by experim ent whereby 3 qu arts are  
a p p lie d  per 1000 square fo o t .  As a gu id e  t o  tech n iq u e  or 
as a b a s i s  o f  experim en t, i t  i s  reckoned  th a t w ith  th e  noz­
z le  o f  any ty p e  o f  sp ray , h e ld  at an a n g le  15  in c h e s  from  
th e  w a ll  and th e  whole su r fa c e  m oisten ed  (sh o r t  o f  t r i k l i n g  
down th e  w a l l ) ,  a d osage o f  75 mgm per 1000 square f e e t  
w i l l  be o b ta in ed  w ith  2^% sp ray .
To b eg in  w ith  th e  sp ray  should  be a p p lie d  at two 
m onthly in t e r v a l s .
7* Types o f  Spray A pparatus.
The ty p e  o f  spray i s  not v ery  im portant but i t  w i l l  
a t once be r e a l i s e d  th a t  th e  hand f l i t  gun has a sm a ll  
c a p a c ity  and i s  hard t o  work and th a t th e  power sp ra y ers  o f  
th e  p a in t spray ty p e  have to o  sm a ll a c a p a c ity  f o r  conven­
ie n c e .
S u it a b le  sp rays are -  the s t ir r u p  pump, knapsack sp ra ­
y e r s  or power sp rayers w ith  two quart c o n ta in e r s  f i t t e d .
8 . O rg a n iza tio n  o f  E f f i c i e n t  Spraying.
Spraying o f  n a t iv e  houses and A.O.R. l i n e s  w i l l ,  o f  
c o u r se , be c a r r ie d  out by th e  p resen t spray gangs. S p ray in g  
o f  European q u arters w ith  D . D . T .  cannot b e  th e  r e s p o n s ib i­
l i t y  o f  th e  Europeans. Arrangements w i l l  have to  be made 
whereby at two m onthly in t e r v a ls  a B .N .C .0 . from th e  u n it  
ta k e s  th e  u n it  or  s t a t io n  spray gang round the q u a rters .
H ygiene s e c t io n s  w i l l  have t o  vi/ork ou t a sim p le
i
te c h n iq u e , as fo o lp r o o f  as p o s s ib le ,  and te a c h  s t a t io n  and 
u n it  gangs t h e i r  tec h n iq u e . A d em on stra tion  squad from hy­
g ie n e  s e c t io n s  would seem t o  be in d ic a te d .
9 . Checks on r e s u l t s .
I t  w i l l  be r e a l i s e d  th a t a good d e a l o f  work w i l l  be
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r e q u ir e d  in  t h i s  m atter  and th a t u n le s s  th e  r e s u l t s  are  
checked  and c o n t r o l le d  we s h a l l  not in c r e a se  our know­
le d g e .
W alls , r o o fs  under fu r n itu r e ,  e t c . , must a l l  be 
d e a lt  w ith  th orou gh ly  i f  good r e s u l t s  are to  be o b ta in ed .
10. I t  i s  r eq u ested  th a t  A.Ds.M. S. w i l l  rep ort from  
tim e t o  tim e th e  tech n iq u e  e v o lv e d , th e  r e s u l t s  o f  
sp ray in g  d o sa g e , w a ll  s u r fa c e s , etc*
+ + 4 * + + + + + + + + -f+ + + + + + + 4 ,+
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RESULTS OF "STATION CONTROL"
In every  p r o je c t  such as t h i s ,  th e  c a rr y in g  out o f  
th e  scheme or even  the en su rin g  th a t i t  i s  c a r r ie d  out 
i s  much more d i f f i c u l t  th a t  th e  broad arrangem ents. As 
was to  be e x p e c te d , th e  e x e c u tio n  was much more th o ­
rough in  some p la c e s  than in  o th e r s . I  v i s i t e d  th e  
s t a t io n s  c o n s ta n t ly  on in s p e c t io n s  and th e r e  i s  now, in  
ea ch  s t a t i o n ,  a reason ab ly  s a t i s f a c t o r y  and sy s te m a tic  
scheme.
The g r e a te s t  d i f f i c u l t i e s  in  th e  running o f  such  
schem es are th a t  not o n ly  i s  th e  European s t a f f  c o n s ta n t­
l y  changing due t o  r e v e r s io n s  to  U n ited  Kingdom a f t e r
th e r e  are
com p letion  o f  th e  sh o rt to u r  b u y  u n avo id ab le  p o s t in g s  
w ith in  th e  command. The A fr ic a n  ta k e s  a l i t t l e  tim e to  
g e t  u sed  to  and l ik e  a European and w ithou t a proper  
r e la t io n s h ip  betw een th e  tw o, good work i s  not t o  be ex­
p e c te d  from th e  A fr ic a n . The average M edical O ff ic e r  to o
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i s  not in t e r e s t e d  in  p r e v e n tiv e  work and i s  a lm ost 
a n ta g o n is t ic  to  th e  id e a  th a t  i t  i s  h i s  r e s p o n s ib i l i t y .  
F o rtu n a te ly  by making f u l l  use o f th e  odd M ed ica l Of­
f i c e r  who i s  keen and a p p r e c ia te s  th e  never ending in ­
t e r e s t  in  the country  which i s  aroused  by w alk ing i t  and 
working in  i t  w ith  the A fr ic a n , and by th e  h elp  o f  th e  
N.G.O. S a n ita r y  I n s p e c to r s ,  i t  i s  u s u a lly  p o s s ib le  t o  
g e t  to g e th e r  an e n th u s ia s t ic  team. These S a n ita r y  In­
sp e c to r s  are  f i r s t  c la s s*  They have the ed u ca tio n  and 
i n t e l l i g e n c e  to  g ra sp  what i s  r eq u ired  and Y v ith  few  
e x c e p t io n s  th ey  t h r iv e  on r e s p o n s ib i l i t y .  I t  i s  a lw ays  
e s s e n t i a l  t o  have a s u f f i c i e n t  number o f  Europeans fo r  
s u p e r v is io n  i f  th e  many p e t t y  fra u d s l i k e  c a rr y in g  about 
la r v a e  in  b o t t l e s  and " p la n tin g ” them, s e l l i n g  Pyrethrum  
spray fo r  lamps in s te a d  o f  u s in g  i t  as in ten d ed  and so
A
on are to  be avo id ed .
PERMANENT OR SEMI-PERMANENT CONTROL.
To a s s i s t  the C iv i l  A u th o r it ie s ,  who have never in  
West A fr ic a  had m a la r io lo g is t s  to  a d v ise  them ( i f  we 
e x ce p t th e  p r iv a t e ly  sp onsored  A lfr e d  Jones L aboratory in  
F reeto w n ), Army M a la r io lo g is t s  have c a r r ie d  out d ra in age  
schem es o f  va ry in g  e x te n t  at Freetow n, T ak orad i, Accra  
and L agos. I  propose m erely  to  d is c u s s  our ex p e r ien ce  
in  th e s e  works in  so fa r  as th e y  would a f f e c t  fu tu r e  
p o l i c y  in  th e  s i t i n g  and p r o te c t io n  o f  Army E sta b lish m e n ts , 
f o r  I  am con v in ced  th a t to  go back to  th e  o ld  ’ l a i s s e z  
f a i r e ’ p o l i c y  a f t e r  th e  war would be too  f o o l i s h  to  
con tem p la te .
DRAINAGE OF INLAND ARBA&», .
The problem i s  o f  cou rse  as a lw ays in  m osquito co&^ 
t r o l ,  th e  management o f  th e  su r fa c e  w ater. T h is  i s  o f  
c o u rse  a ta sk  fo r  c i v i l  e n g in e er s  but th e r e  must be th e  
c lo s e s t  la is o n  betw een th e  m a la r io lo g is t  and the e n g in eer
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i f  any s a t i s f a c t o r y  r e s u l t s  are to  be exp ected . W ith a 
r a p id ly  m aturing m osquito such as A nopheles G-ambiae a s  
th e  main enemy, i t  must be th e  aim to  have s u f f i c i e n t  
c o n tr o l  over  su r fa c e  w ater l e v e l  to  run o f f  th e  h e a v ie s t  
accu m u lation  o f  r a in  in  fo u r  days. I  have m entioned  
a lrea d y  how d i f f i c u l t  i s  th e  problem o f  c o n s tr u c t in g  d r a in s  
in  a s o i l  o f  hard and s o f t  la y e r s  o f  l a t e r i t e .  The or­
d in ary  e a r th  d ra in  i s  doomed to  f a i l u r e  as sco u r in g  soon  
red u ces a d r a in  w ith  a p e r fe c t  in v e r t  to  th e  c o n d it io n  
shewn in  Photograph 12.
Except in  th e  wet f o r e s t  r e g io n s , i t  hag not proved
p o s s ib le  t o  f in d  a g r a ss  which w i l l  grow s u f f i c i e n t l y
f a s t  and whose r o o ts  w i l l  b ind  th e  s o i l ,  w ith  which th e
d ra in  s id e s  c o u ld  be sewn or p la n te d  and so p r o te c te d
a g a in s t  sc o u r in g . Nor have s u b - s o i l  d ra in s proved f e a -
s a b le  as when th e  l a t e r i t e  i s  broken up to  la y  th e  d r a in ,
i t  i s  so p u lv e r iz e d , th a t  when i t  i s  f i l l e d  in  aga in  over
s iVr s
openwork porous c la y ,  f a s c in e  or bamboo ch a n n e ls  i t  olPfesn
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them up w ith in  th r e e  roont-hs o f  th e  f i r s t  r a in s .
Thus th e  two main stan d  bys o f  open ea r th  g r a sse d  
d r a in s  and s u b - s o i l  d ra in a g e , which have been s u c c e s s fu l  
in  M alaya and which have so  in f lu e n c e d  m a la r ia l dra inage  
a l l  over  th e  W orld, have not been o f  much v a lu e  in  West 
A fr ic a .
G o n cre tin g _ in  long  s e c t io n s  o f  d ra in s i s  an e x ce ed in g ly  
e x p en siv e  b u s in e s s . The im perm eable d ra in  s id e s  are not 
an advantage^ and u n le s s  th ey  are  e x c e e d in g ly  w e ll  c o n str u c ­
te d  and o f  enormous s i z e  to  compete w ith  th e  r a i n f a l l  o f  
an e x c e p t io n a l  day, th e  end r e s u l t  i s  som etim es d is a s te r o u s .  
Photographs 9 ,1 0 ,  and 11 shew th e  c o n d it io n  o f  a c o n c r e te  
dra in  c o n str u c te d  in  19U2 to  d ra in  a v a l l e y  in  Freetown.
I t  w i l l  be seen  th a t th e  d ra in  b e in g  too  sm a ll, has been  
p e r s i s t e n t ly  o v erflo w ed . Scouring  a t th e  s id e s  has made a
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new ch an n el on both  s id e s  o f  th e  d r a in , lo o se n in g  i t s  
bed and th e  whole d ra in  has been s h a tte r e d . T h is i s  
a d m itted ly  an example o f  r e a l ly  bad e n g in eer in g  but th e r e  
i s  a danger o f  t h i s  happening even when e x p e r ie n c e d  men 
have p u t sound work in to  th e  c o n s tr u c t io n .
In  th e  urgency o f  war tim e and th e  n e c e s s i t y ,  fo r  
p o l i t i c a l  r e a so n s , o f  p r o te c t in g  r a p id ly  some a irodrom es, 
th e  le s s o n  had to  be r e le a r n e d  th e  hard w ay-that m a laria  
d rainage cannot be h u rr ied . As a r e s u l t ,  to o  many 
d ra in s have som etim es been c o n str u c te d  where a more sob er  
p r o g r e ss  would have ach ieved  th e  same r e s u l t  w ith  few er  
c h a n n e ls . E very d rain  adds to  th e  m aintenance c o s t  and 
d i f f i c u l t i e s  w hich must a lw ays be g iv e n  at l e a s t  eq u a l 
c o n s id e r a t io n  to  th a t  o f  th e  f i r s t  c o s t  and snags o f  con­
s t r u c t io n . Every drain  which i s  not p r o p e r ly  m a in ta in ed  
i s  a m enace, a s p r o v id in g  e x c e l le n t  b reed in g  p la c e s  in  
i t s  p oo led  bed. The use o f  m echan ica l d ig g e r s  has 
aggravated  th e  ten dency  to  furrow  th e  c o u n tr y s id e , fo r  i t  
i s  so easy  t o  mark out a l i n e  f o r  a machine and fo r  th at  
machine to  cut out a su b s id ia r y  d ra in  in  a m atter  o f  hours.
The more I  see  o f  D rainage in  West A fr ic a ,  th e  more 
h e s ita n t  I  am to  a llo w  a spade to  be pu t to  ea r th . Cer­
t a i n l y ,  b e fo r e  any but th e  most m inor works are commenced, 
i t  i s  e s s e n t i a l  to  survey th e  area  th orou gh ly  over a dry  
and a wet sea so n . During th e  next dry season  a minimum 
number o f  p i l o t  d r a in s  sh ou ld  be cut so th a t th e  e f f e c t  
may be watched during th e  next r a in s , ^he th ir d  y e a r ,  
contour d ra in age  may be embarked on and th e  f i n a l  s i z e  
o f  th e  main d ra in s d ec id ed . There i s  no reason  why con cre­
t in g  sh ou ld  not p roceed  on th e  main d r a in s  a t t h i s  s ta g e  
fo r  t h i s  s i z e  can  be c a lc u la t e d  ? /ith  accuracy.
On the sea  c o a s t ,  th e  problem  a ls o  a r is e s  o f  o u t l e t s  
to  such main d r a in s . A l l  except th e  la r g e s t  r iv e r s  in
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w est A fr ic a  d isch a rg e  in to  sm all la g o o n s behind sand  
bars thrown up by th e  heavy su r f  and s i l t  from th e  
stream s. Photograph 17  shows th e  mouth o f  a t y p ic a l  
sm all r iv e r .  The lagoon  at th e  mouth o f  the stream  
i s  la n d -lo c k e d  and o n ly  d ra in s  away s lo w ly  a t  low t i d e  
through th e  sand bar.
I f  a la r g e  are© i s  d ra in ed  r a p id ly  in to  such a 
la g o o n , i t  w i l l  e i t h e r  f lo o d  th e  c o u n tr y s id e  round and 
in  r e c e s s io n  le a v e  p o o ls  everyw here o r , when i t  r ea ch es  
a c e r ta in  l e v e l ,  th e  sand bar breaks down, th e  su r f  
ro a rs  in  and th e  w h ile  lagoon  bed may be a lte r e d . In  
a d d it io n , th e  s id e s  o f  a l l  such la g o o n s b eing  o f  v ery  
sh a llo w  g r a d ie n t  and swampy, have to  be c o n tr o l le d  by 
d ig g in g  out and making c le a n  th e  banks.
I t  i s  th u s  n e c e ssa r y  to  ca rry  out major works on 
th e  banks o f  th e  lagoon  and to  p r o v id e  some k ind  o f  t id e  
g a te s .  T hese g a te s  w i l l  vary from sm all f la p  g a te s  in  
sm a ll schem es to  huge c a is so n e d  g a te s  in  th e  la r g e r  o u t­
l e t s .  The la r g e s t  o f  th e s e  g a t e s ,  b e in g  in v a r ia b ly  b u i l t  
in  sand bars are a major e n g in e er in g  work, q u ite  beyond 
th e  c a p a c ity  o f  Army or C iv i l  P u b lic  Works Department 
E n g in eers . They must be o f  enormous w eight or  th e y  move 
in  th e  sand. They must be o f  grea t s tr e n g th  to  w ith sta n d  
th e  sp r in g  t i d e s  and th ey  must be extrem ely  w e ll  s i t e d  
and d esig n ed  to  en su re  th a t  th ey  are s e l f  c le a r in g ,  and 
not s e l f  s i l t i n g .  F in a l ly  th e y  must have a v e r y  la r g e  
r e se r v e  o f  opening c a p a c ity  in  hand fo r  o th e r w ise , th e  
h ig h e s t  t i d e s  cou p led  w ith  r a p id  r a is in g  o f  th e  lagoon  
l e v e l  owing to  r a in s  w i l l  r e s u l t  in  i n s u f f i c i e n t l y  r a p id  
em ptying betw een t id e s  and subsequent b rea ch in g  o f  the sand  
bar on one or o th e r  s id e  o f  th e  g a t e s .  Such a d i s a s t e r  
may w e ll  r e s u l t  in  an a l t e r a t io n  in  th e  shape o f  th e  lagoon
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so  e x te n s iv e  as to  make i t  p rob lem atic  whether th e  
g a te s  w i l l  be a b le  to  be used again^ or w i l l  rem ain h ig h  
and dry in  th e  sand b ar, an u n d e s ir a b le  monument to  th e
» V
s k i l l  o f  th e  m a la r ia l e n g in eer .
Another d i f f i c u l t y  which r e q u ir e s  c o n s id e r a t io n  on 
p a r ts  o f  the c o a s t  such as th e  E astern  Gold C oast where 
th e  r a i n f a l l  i s  low  i s  th a t  by in c r e a s in g  th e  run o f f  
r a te  a f t e r  th e  r a in s ,  th e  c o u n tr y s id e  may have i t s  whole 
w ater t a b le  so lo w ered , a s  s e r io u s ly  to  in t e r f e r e  w ith  
a g r ic u ltu r e  and to  produce near *dust bowl* c o n d it io n s  
in  th e  dry sea so n . The c o a s t a l  p la in  in  t h i s  area  has 
a lrea d y  been denuded over  much o f  v e g e ta t io n  by over  
p o p u la t io n , u n s c i e n t i f i c  n a t iv e  a g r ic u ltu r e  on to o  in ­
t e n s iv e  a s c a le  near th e  la r g e r  towns and tr e e  c u t t in g  
fo r  f i f e  wood.
One l a s t  p o s s ib le  err o r  which may be com m itted in  
la n d  dra in age and c a n a l iz a t io n  o f  stream s i s  in  th e  r e ­
g io n s  where g lo s s in a  h o ld s sway and s le e p in g  s ic k n e s s  i s  
endem ic. Photograph 15 tak en  in  th e  Kintampo, G old  
Coast shows a stream  c a n a liz e d  and th e  banks c le a r e d  in  
th e  area  round an Army U nit as m entioned b e fo r e , r e  
m alaria  c o n tr o l .  The h o llo w s at the fo o t  o f  the t r e e  
stumps l e f t  in  the c le a r in g  among t h in  v e g e ta t io n  were 
a ffo r d in g  b reed in g  p la c e s  f o r  G lo ss in a  P a lp a l i s  where, 
in  th e  th ic k e r  v e g e ta t io n  b e fo r e  c le a r in g ,  th e r e  was no 
b reed in g . I  had to  in te r v e n e  when I  found s im ila r  
c le a r in g  b e in g  c a r r ie d  out by a H ygiene S e c t io n  on th e  
o u t s k ir t s  o f  Kumasi in  A sh a n ti. I t  i s  p o s s ib le  to  g et  
in f e c t e d  now, by G lo s s in a  in  the m idd le  o f  Kumasi (a s  
was proved r e c e n t ly  by a c a se  on th e  orphan home th e r e  
in  a c h i ld  who had never been out o f  th e  c i t y )  but th e r e  
i s  no p o in t in  p r o v id in g  p o s s ib le  b reed in g  p la c e s  any 
nearer to  th e  c i t y  th an  n e c e ssa r y .
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A ll  th e s e  d i f f i c u l t i e s  would be worth overcom ing i f  
th e  r e s u l t s  o f  such  la n d  drainage schemes were com parable  
w ith  th o s e  a c h iev ed  in  Malaya and e lsew h ere  but, as I 
have p o in te d  out b e fo r e , in  so many p la c e s ,  th e  commonest 
b reed in g  p la c e  i s  the p o o l in  impermeable l a t e r i t e  in  and 
about v i l la g e s ^  and th e s e  p o o ls  are q u ite  u n a ffe c te d  by 
any amount o f  such d ra in age . I t  would be n e c essa ry  
th e r e fo r e  t o  supplem ent su ch  d ra in age schemes by v ery  e x ­
t e n s iv e  v i l l a g e  improvement p r o j e c t s .
From th e  fo r e g o in g , i t  w i l l  be seen  th a t I  am f u l l  
o f  n e g a tiv e  id e a s  on la n d  drainage in  West A fr ic a  but 
la c k in g  in  any c o n s tr u c t iv e  recom m endations fo r  im prove­
m ents. I  cannot at p r e sen t s e e  how p r o g r ess  i s  go in g  t o  
ta k e  p la c e  a long  th e s e  l i n e s .  They have been an im ita ­
t io n  o f  Malayan m ethods in  a t o t a l l y  d i f f e r e n t  cou n try  
where th e  s o i l  i s  much l e s s  su ita b le  and where the r a i n f a l l  
i s  much l e s s  ev en ly  spread  over th e  y ea r .
CONTROL OF ANOPHELES GAMBIAE YAK MELAS IN TIDAL
MANGROVE SWAMPS.
The work o f  Muirhead Thomson on th e  s e l e c t iv e  b ree­
d in g  p la c e s  o f  A. Gambiae v a r  m elas in  mangrove swamps 
has a lrea d y  been m entioned. There are th r e e  methods o f  
c o n tr o l  o f  b reed in g  in  in c r e a s in g  order o f  e f f i c i e n c y  
and c o s t .
1. D igg in g  o f  a r t i f i c i a l  p o o ls  in  th e  ..swamps.
I f  round or r ec ta n g u la r  h o le s  are dug in  the upper 
(and b reed in g ) p a r ts  o f  such swamps, th e  s id e s  o f  th e s e  
p o o ls  p ro p er ly  s lo p e d , and th e  s p o i l  removed used  to  
r a is e  th e  l e v e l  o f  th e  surrounding swamp a f a i r  d egree  o f  
c o n tr o l  can be a ch iev ed  q u ick ly  and ch eap ly  w ith  u n tra in ed  
lab ou r. The method i s  o f  l im it e d  a p p lic a t io n  but might 
be used in  c o n ju n c tio n  w ith  c o n tr o l le d  t ip p in g  to  a lloy / 
c a r r ia g e  o f  r e fu s e  out in to  th e  swamp on recla im ed  bunds
and e v e n tu a lly  to  rec la im  th e  whole area . C e r ta in ly ,
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b reed in g  can be reduced to  a minimum i f  th e  p o o ls  are  
fu r th e r  c o n tr o l le d  by o i l i n g .
2. P a r a l l e l  D rains through th e  swamp to  th e  sea .
T hese p a r a l l e l  ch a n n els  s t a r t in g  in  th e  c o a s t  
g r a ss  and c a r r y in g  on s t r a ig h t  down to  th e  se a  were d e s ­
c r ib e d  in  th e  s e c t io n  on S ie r r a  Leone.
3# The e n c lo s in g  o f  the b reed in g  a rea s b.v Bunds and 
thu s, c o n t r o l l in g  th e  water l e v e l s  in  th e s e  t id a ^  area .
The f i r s t  bunding was th a t on an ex p e r im en ta l b a s is  
on th e  Aberdeen P e n in su la  in  S ie r r a  Leone, b e fo r e  th e  
r a in s  in  1943 i t  was d esig n ed  to  p r o te c t  s f f t v i c e  
i n s t a l l a t i o n s  on Aberdeen H i l l ,  On a l i n e  lai<^ down 
by Dr Muirhead Thomson, a d ra in  was cut f o r  h a l f  a m ile  
in  a curve a t th e  "A vicennia  -  B h izophora” mangrove m argin ,
but fo l lo w in g  th e  contour in  p la c e s ,  thus le a v in g  some 
i s la n d s  o f  A v icen n a i mangrove o u ts id e  th e  bund#
A c r o s s  s e c t io n  o f  the bund at the A v icen n ia  -  B hizophora
The work was c a r r ie d  out e n t i r e ly  by th e  F ie ld  H ygiene  
S e c t io n  w ithou t en g in eer  a s s i s t a n c e .  Three t i d e  g a te s  
were p rov id ed . They c o n s is t e d  o f  co n cre ted  s e c t io n s  o f  
th e  bund p ie r c e d  at the bottom by c ir c u la r  tu n n e ls  about 
two f e e t  in  d iam eter , th e  o u te r  ends having a heavy wooden 
f la p  t id e  g a te  h in ged  above. ^ h is  bund was a s u c c e s s ,  
d em onstrating  the p r a c t ic a l  a p p l ic a t io n  o f  th e  f in d in g s  
w ith  regard to  b reed in g  z o n e s ..  B reeding was c o m p le te ly  
c o n t r o l le d  ex cep t at the Northernm ost end at th e  b ase  o f  
Aberdeen H i l l ,  where seep a g es from th e  h i l l s i d e s  gave  
tr o u b le  and where th e  A fr ic a n  women from Aberdeen v i l l a g e  
u sed  th e  f r e s h  water from t h e s e  seep ages in to  th e  end o f  
th e  bund as a c lo t h e s  w ashing p la c e , ^ h is  d i f f i c u l t y  was
overcome by con tour d ra in in g  o f  Aberdeen H i l l  and le a d in g
f
m argin would be  }  S C  QWAfKO
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th e  seep a g es in to  th e  end o f  th e  bund, and by p r o v id in g  
a c o n c r e te  washing p la c e  fo r  the ‘mammies1 at the north  
t i p  o f  the main d rain  in s id e  th e  bund. T his washing  
p la c e  was in  th e  form o f  a la r g e  c o n c r e te  s la b , p r o p er ly  
d ra in ed  and th e  w ashings fe d  in to  th e  bund d ra in  below .
In  1944 , b e fo r e  the r a in s ,  th e  bund was ex ten d ed  anoth er  
h a l f  m ile  towards Lumley on e x a c t ly  th e  same p lan . A t  
th e  same tim e , the sm all swamp on th e  North o f  Lumley 
Greek was d ra in ed  by p a r a l l e l  ch a n n els  as d e sc r ib ed  above. 
S k etch  Map 6 i l l u s t r a t e s  th e  remarks.
The le s s o n s  le a r n e d  from t h i s  bund were e s s e n t i a l l y ,  
th a t  i t  was s i t e d  too fa r  from th e  s e a , as l a t e r l y ,  a f t e r  
a s e r i e s  o f  h igh  t i d e s  th e r e  was some b reed in g  in  th e  
bottom o f  th e  dra in . A lso  th a t th e  t i d a l  g a te s  were 
b oth  to o  sm all and not deep enough, f o r  a s  the d ra in  was 
scoured by th e  t i d e s ,  and by e r o s io n  from crab h o le s ,  
th e  l e v e l  o f  th e  bottom  o f  the d ra in  was lowered and th e  
l e v e l  o f  th e  o u t l e t s  became r e l a t i v e l y  to o  h igh  t o  empty 
th e  d ra in  c o m p le te ly . S i l t i n g  up c o n s ta n t ly  in t e r f e r e d  
w ith  th e  c lo s in g  o f  the f l a p s .  In s p i t e  o f  th e s e  d i f ­
f i c u l t i e s  w hich have now been rem edied, a f t e r  two y e a r s ,  
th e  f i r s t  p art i s  s ta n d in g  up w e l l ,  th e  Anophelen in d ex  in  
Aberdeen has been reduced  from 7 .3  in  1942 to  0 . 4 in  1944  
and many v a lu a b le  l e s s o n s  have been lea r n e d . On the la n d ­
ward s id e  o f  th e  bund, a stea d y  change o f  v e g e ta t io n  has 
taken  p la c e . The c o a st g r a s s  and o th e r  v e g e ta t io n  from 
th e  p e n in su la  i s  s t e a d i ly  creep in g  in  and th e  a v ic e n n ia  
mangrove d rying  o u t. T h is i s  seen  from photographs 13 
and 14. The a v ic e n n ia  on th e  seaward s id e  o f  th e  bund i s  
unchanged a lth ou gh  i t  i s  now covered  a t each  t i d e  more 
co m p le te ly  than  b e fo r e  the bund was c o n str u c te d .
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L a t e r  i n  1943> L t .C o l ,  G i l r o y  and M a jo r  L . J .  Chwatt 
( W i )  o f  a M a la r ia  F i e l d  L a b o ra to r y  commenced work i n  
m angrove swamps on t h e  m a in la n d  o f  Apapa n e a r  Lagos 
w i th  th e  o b j e c t  o f  p r o t e c t i n g  t h e  Locks a t  Apapa and  th e  
A irodrorae . S u b s e q u e n t ly ,  t h e y  ex te n d ed  t h e  work ou t 
o n to  t h e  I s l a n d s  i n  Lagos la g o o n  w i th  t h e  o b j e c t  o f  
c l e a r i n g  a  two m i le  r a d i u s .  S k e tc h  Map 9 shows th e  
a r e a s  now c o n t r o l l e d .  I t  w i l l  be se en  how im p o s s ib le  
i t  i s  w i th  t h e  h)Jgh a r e a s  o f  swamps to  d e a l  w i th  a 
g r e a t e r  r a d i u s  th a n  two m i le s ,  G i l r o y  and C hw att*s  work 
f o l lo w e d  much more c l o s e l y  t h e  p i o n e e r  m odels  o f  S i r  
Malcolm W atson i n  M alaya (1 9 0 6 ) ,  The a r e a  S o u th  o f  Apapa 
'Wharf, on w hich t h e  A irodrom e t o  be p r o t e c t e d  i s  b u i l t  i s  
a b o u t  15 f t  above se a  l e v e l  on d ry  l a n d  r e c l a im e d  o v e r  a 
l a r g e  number o f  y e a r s  by sand purnpings and d re d g in g s  from  
t h e  e s t u a r y .
S k e tc h  Map 10 ( G i l r o y )  shows t h e  e c o l o g i c a l  zon es  on 
M agazine I s l a n d  w hich  i s  t y p i c a l  o f  a l l  th e  a r e a s  c o n t r o l ­
l e d ,  S k e tc h  Map 11 shows ho?/ t h e  bund was s i t e d  and  th e  
c o n to u r  d r a i n s  l e a d i n g  t o  th e  c i r c u l a r  w a l l  d r a i n  i n s i d e  
t h e  bund. E x a c t ly  t h e  same m ethods were a p p l i e d  i n  th e  
o t h e r  a r e a s ,  I t  i s  d i f f i c u l t  to  a p p r e c i a t e  w i th o u t  v i s i ­
t i n g  t h e s e  swampy i s l a n d s  and mangrove c a p e s  ro u n d  Lagos 
j u s t  how t h i c k  i s  t h e  mangrove and  how s t i c k y  and wet i s  
t h e  muddy g round  i n t e r s e c t e d  by narrow  b u t  deep to n g u e s  o f  
th e  la g o o n .  I n  p r e l i m i n a r y  su rv e y s  a t u n n e l  had a lw ays 
t o  be  c u t  w i th  m a c h e te s  th ro u g h  t h e  m angroves b e f o r e  C o l 
G i l r o y  c o u ld  c o v e r  t h e  g round.
T h ere  i s  o n ly  a  ran g e  o f  3. f t  10 i n s  b e tw een  low and  
h ig h  w a te r  o r d i n a r y  s p r in g  t i d e s  th o u g h  t h i s  may be i n ­
c r e a s e d  by  wave a c t i o n  up t o  abou t f i v e  f e e t .
The s i - l t i n g  o f  th e  bund h e re  was, a s  opposed  t o  
A berdeen  o n ly  50 f t  t o  60 f t  i n l a n d  from  th e  low t i d e  l i n e .
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Here th e r e  would be no q u e s t io n  o f  b reed in g  in  th e  man­
grove o u ts id e  th e  bund a s  th e  depth  o f  co v er in g  water  
at h ig h  t id e  would average about th r e e  f e e t j  The 
f r in g e  o f  mangrove between th e  bund and th e  s e a  g iv e s  
some p r o te c t io n  from wave a c t io n . Waves may be q u ite  
c o n s id e r a b le  in  such a la r g e  la g o o n  in  c e r ta in  winds^ 
o r  from p a s s in g  d is tu r b a n c e s  by la u n c h e s , steam ers or  
f ly in g  boats* F ig  1 i s  a diagram o f  th e  c r o s s  s e c t io n  
o f  th e  bund prepared  by G ilro y  showing the d im ension s  
e v e n tu a lly  found optimum.
C le a r ly , c o n s tr u c t io n  o f  such a bund can o n ly  pro­
c e e d  at lo w e st  t i d e  and th e r e  w i l l  be a f a i r  degree o f  
su b sid en ce  in  the bund as th e  wet mud from which i t  i s  
c o n s tr u c te d  d r ie s  o u t. G ilro y  now’ a llo w s  fo r  9 -12  
in c h e s  su b sid en ce  in  th e  f i r s t  y ea r .
The bund, b e in g  exposed t o  wave a c t io n  i s  th u s  
l i a b l e  t o  e r o s io n . I t  was found th a t p r o t e c t iv e  f a s ­
c in e  fa c in g s  were u s e le s s  and m erely  c o n c e a le d  erosion *  
P r o t e c t iv e  groynes b u i l t  a t an a n g le  to  th e  p r e v a il in g
wind proved  o f  v a lu e / but a to te A  le n g th  o f  h a l f  a m ile  
flrorfK c f
ou t o f  over  n in e  m ile s  had to  be faced  w ith  six: in c hf\
c o n c r e te . T h is  has g iv e n  com p lete  p r o t e c t io n , and no 
tr o u b le  has been ex p er ien ced  s in c e .
T ide g a te s  were s i t e d  a s  fa r  as p o s s ib le  a t the  
n a tu r a l runs o f f .  Wooden g a te s  proved u s e l e s s  due to  
a tta c k s  o f  to red o  and th e  d i f f i c u l t y  o f  p ro v id in g  a 
fo u n d a tio n  f o r  a p i l e  d r iv e r  to  work on l iq u id  mud. 
C on crete , hand opened, s l i d e  g a te s  are now u sed . A 
man has to  be s ta t io n e d  perm anently on each s e t  o f  g a te s .  
X reproduce G iir o y s  draw ings at f i g s  3 and It*
A lto g e th e r , G ilroy  and Chwatt have d r ied  out and
i
rec la im ed  1677 a c r e s  w ith  9 .3  m ile s  o f  Bund at a c o s t  
o f  £ 1 8 .6 . per a c r e . The whole w ater ta b le  tel f a l l e n
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from 18 t o  2k  i n c h e s .  Her e  i n  c o n t r a s t  t o  F re e to w n , 
t h e  d ry in g  o u t  has  so f a r  had l i t t l e  e f f e c t  on t h e  man­
g ro v e  e i t h e r  H h izo p h o ra  o r  A v ic e n n ia  i n s i d e  th e  bund i n  
t h e  d r i e d  o u t  g ro u n d , b u t  a s  i n  F ree to w n , th e  c o a s t  
g r a s s  i s  t h r i v i n g .  The c o m p le te  e l i m i n a t i o n  o f  b r e e d in g  
i n s i d e  t h e  bund o r  o u t s i d e  has been  a c h ie v e d  w i th o u t  any 
i a r v i c i d i n g  w h a te v e r  and  th e  work seems l i k e l y  t o  r e ­
q u i r e  t h e  v e ry  minimum o f  m a in te n a n c e .
The e f f e c t  on t h e  m o sq u ito  p o p u l a t i o n  a t  Apapa i s  
shewn i n  Graph l iu
B o th  th e  F ree to w n  and t h e  Lagos schemes have  de ­
m o n s t r a te d  t h a t  su c h  A. Garabiae v a r  m elas  b r e e d in g  a r e a s  
c a n  be c o n t r o l l e d  e f f e c t i v e l y  and  c h e a p ly  and t h a t  a t  t h e  
same t im e  th e  a m e n i t i e s  o f  t h e s e  no isesom e swamp a r e a s  
c a n  be im proved .
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APPLICATION OF LESSONS LEARNED Alii) SUGGESTIONS 
FOR FUTURE POLICY
C h a p te r  V I I I
I t  i s  n o t  s u g g e s te d  t h a t  West A f r i c a  i s  s t i l l  ' t h e  
W hite m a n 's  Grave.1 , b u t  i t  i s  one o f  t h e  most u n h e a l th y  
p a r t s  o f  t h e  w o rld  and one o f ,  i f  n o t  t h e  most im p o r ta n t  
s i n g l e  c a u s e ,  i s  M a la r ia .
What em erges a s  t h e  o u t s t a n d i n g  d is a p p o in tm e n t  from 
my su rv e y  seems to  me to  be t h a t  a s  y e t  we have .no m ethods 
o f  c l e a r i n g  a r e a s  o f  M a la r i a  t o  a d e g re e  whereby m a l a r i a  
p r e c a u t i o n s  may be d i s r e g a r d e d .  We hav e  n o t  ap p ro a ch e d  
t h a t  i d e a l  and  u n t i l  we d o , any s u c c e s s  we have  by o t h e r  
m ethods w i l l  be f a r  from  c o m p le te  f o r  th e  r e s t r i c t i o n s  
a r e  irk som e  and p e o p le  w i l l  n o t  i n  p e ac e  tim e w i l l i n g l y  
c a r r y  o u t  p r e c a u t i o n s  which a r e  a c c e p te d  a s  a  te m p o ra ry  
r e s t r i c t i o n  i n  War Time.
In  c o n t r a s t ,  t h e  o u t s t a n d i n g  s u c c e s s ,  i s  I  t h i n k  t h e  
v i r t u a l  e l i m i n a t i o n  o f  B la c k w a te r  F e v e r  which f o r  t h e  
f i r s t  t h r e e  y e a r s  r e v ie w  was th e  l a r g e s t  s i n g l e  c a u s e  o f  
d e a th  i n  E u ro p e a n s .  Q u in in e  i n  'West A f r i c a  sh o u ld  be 
c l a s s i f i e d  a s  a  d a n g e ro u s  drug and k e p t  w i th  i t s  f e l l o w s  
i n  P o is o n  Cupboards t o  be u se d  w i th  d i s c r i m i n a t i o n  .when 
n e c e s s a r y .
Between t h e  ex trem es  o f  t h e s e  s u c c e s s e s  and  f a i l u r e s  
l i e s  I  t h i n k  a v e r y  l a r g e  amount o f  u s e f u l  p r a c t i c a l  
e x p e r i e n c e  w i th  u s e f u l  a p p l i c a t i o n s  some p o s i t i v e  and some 
n e g a t iv e .  I f ,  a s  seems p o s s i b l e ,  t h e r e  a r e  more Euro­
p e a n s  i n  t h e  p o s t - w a r  R. W.A. F. F. th a n  before^ t h e n  t h e r e  
m ust be  a c o m p le te  change  o f  h e a r t  a s  r e g a r d s  m a l a r i a ,  
b o th  f o r  t h e  p r o t e c t i o n  o f  th e  o f f i c e r s  and  men th e m s e lv e s  
and  i n  o r d e r  t h a t  th e y  may form a n u c le u s  more in fo rm e d  
and o f  so u n d e r  b a s e d  m e d ic a l  o p in io n s  t h a n  in  t h e  p a s t .
I  t h i n k  t h a t  I  c an  b e s t  e x p re s s  my recom m endations
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as th o s e  which I sh ou ld  make i f  asked to  do so as the  
se n io r  M edical O f f ic e r  in  West A fr ic a  or as an in d ep en -  
dant c o n su lta n t  in  T r o p ic a l M ed icin e.
The fo l lo w in g  then would be my a d v ic e .
1. P r o v is io n  o f  A n ti-M a la r ia l P er so n n e l.
The system  must c e a se  whereby not o n ly  th e  cu ra­
t i v e  but a lso  th e  p r e v e n tiv e  m ed ica l work has been a 
r e s p o n s ib i l i t y  o f  th e  M edical O f f ic e r s  o f  th e  
C o lo n ia l  M edical S e r v ic e . These m ed ica l o f f i c e r s  are  
u s u a l ly  overworked and the care  o f  troop s i s  m erely  
an oth er burden. There are no r a a la r io lo g is t s  in  th e  
C o lo n ia l M ed ica l S e r v ic e  in  West A fr ic a  in  th e  sen se  
th a t  would be a ccep ted  e lsew h ere . Even i f  th e y  w ish ed , 
t h e ir  o p p o r tu n it ie s  fo r  p o s t-g r a d u a te  stu dy and alm ost 
n i l .  I t  c o u ld  not be ex p ected  th a t  th e y  would have 
th e  tim e o r  e x p e r ien ce  to  lo o k  a f t e r  Array H ea lth  as i t  
i s  look ed  a f t e r  e lsew h ere . I  would recommend th e r e ­
fo r e  th a t  a d m in is tr a t iv e , H ygiene and M alaria  O f f ic e r s  
to g e th e r  w ith  th e  a p p ro p r ia te  N. C. Os be on an R.A.M. C. 
e s ta b lish m e n t.
West A fr ic a  i s  an e x c e l le n t  t r a in in g  ground fo r  
T r o p ic a l M ed icine and a M alar ia  C entre sh ou ld  be m ain ta in ed  
w ith  f a c i l i t i e s  fo r  R esearch , T ouring Survey Teams and 
P r a c t ic a l  C on tro l ^ni i s «
2. S u p p ress iv e  Drugs.
U n t i l  such tim e as methods o f  adequate m osquito  con­
t r o l  over  v ery  la r g e  areas have been e v o lv e d , su p p r e ss iv e s  
must be taken . Even i f  O f f ic e r s  and men l i v e  in  a com­
p l e t e l y  c o n t r o l le d  a rea , th ey  must go out on m anoeuvres, 
on lo c a l  le a v e ,  and to  v i s i t  f r ie n d s  and e n ter ta in m en ts  
such as cinem as in  C i v i l  A reas. M epacrine i s  a t th e  moment 
fa r  ahead o f  any o th er  known su p p re ss iv e  i f  i t  i s  not 
indeed  a tr u e  p r o p h y la c t ic , and i t  must co n tin u e  t o  be u sed ,
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but i t  must alw ays be remembered th a t M epacrine ta k es  a 
very  minimum o f  I k  days b e fo re  an adequate p r o te c t iv e  
b lood  l e v e l  i s  a tta in ed *  so th a t  i t  cannot be s ta r te d  
and stop ped  in d is c r im in a te ly .
3. Methods o f  M osquito C on tro l to  be adopted in
M ilita r y  S t a t io n s .
No c a p i t a l  ex p en d itu re  sh o u ld  be a u th o r ise d  on la r g e  
s c a le  dra in age works to  p r o te c t  m i l i t a r y  camps. The 
r e s u l t s  w i l l  be a g r ea t d isapp oin tm en t i f  anyth ing  l e s s  
th an  com plete e lim in a t io n  o f  b reed in g  i s  a ch iev ed  fo r  a 
r a d iu s  o f  th r ee  m ile s  round th e  Camp. T h is means 
d r a in in g  o f  n e a r ly  27  square m ile s  or over 1 7 ,0 0 0  a c re s  
and probab ly  a minimum o f  1*0 m ile s  o f  d r a in s . The
l a r g e s t  number o f  Europeans in  a s t a t io n  i s  u n l ik e ly  to
f lH P
exceed  2 0 0 ,nthe f i r s t  c o s t  would be in  th e  r e g io n  o f  £300  
p er head w ith  a m aintenance c o s t  o f  £2^ p er  head per  
annum,
How v a lu a b le  D.D.T. w i l l  prove we cannot y e t  say  
but i t  w i l l  probab ly  in  v iew  o f  th e  determ in ed ly  andro- 
p h ilo u s  ch a ra cter  o f  th e  m osq u itoes prove o f  more v a lu e  
in  West A fr ic a  than  alm ost any anywhere e l s e .  Some o f  
th e .n ew  la r v ic id e s  such as I .C .I .  666 may a ls o  r e v o lu ­
t i o n i z e  th e  c o n tr o l o f  b reed in g . I t  i s  a l l  th e  more 
e s s e n t i a l  in  v iew  o f  th e s e  p o s s i b i l i t i e s  not to  embark 
on e x p en siv e  e n g in e e r in g  works.
Each s t a t io n  sh ou ld  have a most thorough scheme on 
th e  l i n e s  o f  th a t l a i d  down in  Chapter VII but expanded 
to  d e a l w ith  th e  la r g e r  area . The lon g  in t e r v a l s  b e­
tw een house sp ray in g  w ith  D.D. T. w i l l  make th e  expan­
s io n  o f th e  area  o f  c o n tr o l much more econ om ica l.
1*. A s  a m easure o f  h yg ien e  and economy, in  v iew  o f  th e  
im p o s s ib i l i t y  o f  fr e e in g  any s i t e  o f  m alaria  c a rr y in g  
m osq u itoes i t  i s  th e  more e s s e n t i a l  th a t when new s i t e s  
are s e l e c t e d ,  o n ly  p la c e s  should  be co n sid er ed  which are
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am enable t o  c o n t r o l  w i t t / p r o s p e c t  o f  as  n e a r  a s  p o s s i b l e  
t o  co m p le te  e l i m i n a t i o n  o f  m o sq u i to e s  a t  minimum expense  
]#or ex am p le , Brikam a i n  th e  Gambia, however s u i t a b l e  f o r  
m i l i t a r y  p u rp o s e s  c o u ld  no t  be p r o t e c t e d  w i th o u t  enormous 
expense  and  a l a r g e  E u rop ean  s t a f f .
T h e re  i s  no h a b i t a b l e  r e g i o n  i n  West A f r i c a  where 
M.T. m a l a r i a  i s  no t hyperendem ic  b u t  t h e r e  a r e  l o c a l i z e d  
a r e a s  which by  r e a s o n  o f  g e o l o g i c a l ,  t o p o g r a p h i c a l  and 
m e t e r e o l o g i c a l  c o n d i t i o n s  a r e  v e ry  much l e s s  m a la r io u s  
t h a n  o t h e r s .  The f a c t o r s  which d e te rm in e  t h i s  a r e s -
(a )  The p r o x im i ty  and  c o n d i t i o n  o f  A f r i c a n  V i l l a g e s .
(b )  The p r e v a i l i n g  wind.
( c )  The p o t e n t i a l  b r e e d in g  p l a c e s  w i th in  a t h r e e  
m i le  r a d i u s .
I  s h a l l  d i s c u s s  why t h e s e  a r e  t h e  im p o r ta n t  f a c t o r s  
i n  t u r n .
( a )  The p r o x im i ty  and  co n d i t i o n  o f  A f r i c a n  v i l l a g e s .
As I  have p o i n t e d  o u t b e f o r e ,  A n o p h e les  Gambiae i s  
o r  c a n  become by a d a p t a t i o n ,  a lm o s t  a s  d o m es tic  a mos­
q u i to  a s  Aedes o r  G u l i c i n e s .  I t  i s  e x tre m e ly  d i f f i c u l t  
t o  keep  a n a t i v e  v i l l a g e  f r e e  from  b r e e d in g  p l a c e s .  C a l­
a b a s h e s ,  c a n o e s ,  cocoa  ffut husks  and e a r th e n w a re  p o t s  have
a l l  b een  fo u n d  c o n ta in i n g  l a r v a e .  I n  a d d i t i o n ,  th e  v i l -
i t0^
l a g e  i s  a magnet f o r  a d u l t  $ from  m i le s  a ro u n d  and th e
A
p o p u l a t i o n  i s  i n e v i t a b l y  n e a v i l y  i n f e c t e d .
A p a r t  from th e  d i s a d v a n ta g e  from  t h e  p o i n t  o f  v iew  
o f  M a la r i a ,  t h e r e  a r e  o t h e r  s e r i o u s  d i s a d v a n ta g e s  i n  
h a v in g  v i l l a g e s  n e a r  E u ropean  d w e l l in g s .  E ly  b r e e d in g  
i s  i n e v i t a b l e .  N o ise  a t  n i g h t  c a n n o t  be  c o n t r o l l e d .
The drumming abd s h o u t in g  from  dusk t i l l  dawn a t  l e a s t
once a week and o f t e n e r  i f  t h e r e  a r e  f u n e r a l s ,  i s  ex­
t r e m e ly  t r y i n g  and not c o n au o iv e  t o  s l e e p .  The c o n s t a n t
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p ro x im ity  o f  A fr ic a n s  i s  one o f  the major f a c t o r s  in  cau­
s in g  breakdown and in v a l id in g  o f  Europeans. To work w ith  
them can at t im es  be tr y in g  but th e r e  are  few  who do 
not e v e n tu a lly  g e t u p set by th e  sound o f  t h e ir  loud v o ic e s  
w hich, on a q u ie t n ig h t , carry  h a l f  a m ile  in  ord in ary  
c o n v e r s a t io n a l to n e s!  1 In  a d d it io n , A fr ica n  v i l l a g e s
near m i l i t a r y  camps become p la c e s  o f  r e so r t  fo r  t h ie v e s  
and p r o s t i t u t e s .
To com p lete  t h i s  s e c t io n ,  i t  should be record ed , th a t  
o n ly  a l im i t e d  number o f  mess se r v a n ts  should  be a llow ed  
in s id e  th e  compound and th a t  th e y  should  l i v e  in  proper  
q u arters on the p er im eter  w ithou t t h e i r  f a m i l ie s .  No 
woman sh ou ld  be a llo w ed  in  th e  compound f o r  any purpose  
by day or n igh t and m arkets in  A fr ic a n  l in e s  must be 
under th e  s t r i c t e s t  su p e r v is io n . I t  i s  c u r io u s , th a t  
one never m eets a European, H igh O f f i c ia l  or  minor 
O f f i c ia l  or Trader who does not a g ree , th a t c o n tr o l le d ,  
i s o la t e d  European R e se rv a tio n s  are n e c essa ry  fo r  decen t 
l i v i n g .  Y e t , ex cep t in  N ig e r ia  th e  p o l i c y  b e in g  pursued , 
i s  to  do away w ith  R e se r v a t io n s . I am not concerned  v/ith  
p o l i t i c a l  c o n s id e r a t io n s  but m erely  th e  p r e se r v a t io n  o f  a 
good s t a t e  o f  p h y s ic a l  and m en ta l h e a lth  in  the average  
European and th e r e fo r e  h is  e f f i c ie n c y .  I say  w ithou t 
h e s i t a t io n  th a t the p o l ic y  i s  r e tro g r a d e . There need be 
no hard f e e l in g s  about European R e se rv a tio n s  i f  th e  mat­
t e r  i s  s ta te d  as in  th e  P u b lic  H ea lth  S e c t io n  o f  th e  An­
n u a l Report o f  th e  M edical Department o f  N ig e r ia  in  1937 -  
”The, Government r e -a ff ir m e d  the d e s i r a b i l i t y  o f  p r o v id in g  
in  so fa r  as may be p o s s ib le  Government R e s id e n t ia l  A reas  
in  w hich European R e s id e n ts  might l i v e  w ith  th e  minimum 
r is k  o f  exposure to  th e  in f e c t io n s  o f  Y ellow  Fever or  
M a la r ia , d is e a s e s  a g a in s t  which, th e  in d ig en o u s p o p u la tio n  
p o s s e s s  a c o n s id e r a b le  degree o f  im m unity.”
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2, The P r e v a i l in g  Wind.
In  most p la c e s ,  e s p e c ia l ly  near th e  c o a s t ,  fo r  n ine  
months, in  the year  th e  wind i s  th e  stead y  south-W est tr a d e .
The wind i s  alw ays and everyw here from t h i s  d ir e c t io n  in  
the r a in y  season . I t  would f o l lo w  th a t  a f t e r  ch eck in g  over  
a p e r io d , to  ensure th a t  th e r e  are no l o c a l  v a r ia t io n s  
due t o  to p o g r a p h ic a l f e a t u r e s ,  th a t a new b u ild in g  would be 
so  s i t e d  as to  ensu re th a t the cou n try  from which th e  wind 
norm ally  b low s can be put under com p lete  c o n tr o l  at a r e a ­
so n a b le  c o s t .  S im ila r ly ,  th a t  n a t iv e  d w e llin g s  w ith in  a 
th r e e  m ile  r a d iu s , are as few as p o s s ib le  in  th e  d ir e c t io n  
o f  the p r e v a il in g  wind*
3* The P o t e n t ia l  B reed in g  P la c e s  w ith in  a Three M ile  R adius.
I t  i s  u s e le s s  to  s e l e c t  a k n o l l  or a la r g e  h i l l  f e a tu r e  
w ith  a f in e  v iew , i f  th a t  v iew  i s  p r in c ip a l ly  a v a i la b le  due to  
th e  f l a t  and swampy n atu re  o f  th e  cou n try . A s i t e  on a s lo p e  
which p e rm its  o f  n a tu r a l d r a in a g e  i s  much l e s s  l i k e l y  to  h o ld  
c a su a l water’ in  th e  neighbourhood. I f  one b ears in  mind 
th a t  the m a la r ia  ca rry in g  m osq u itoes o f  West A fr ic a  breed  
la r g e ly  in  man made d e p r e s s io n s , which hold  w ater, then  one 
7/ i l l  not s e l e c t  a s i t e  o v e r lo o k in g  1 farm s1 and v i l l a g e s .
Three m ile s  i s  a lo n g  d is ta n c e  in  so t h ic k ly  p op u la ted  a 
r e g io n  as many p a r ts  o f  West A fr ic a  and' i t  i s  not en v isa g ed  
th a t  a m i l i t a r y  u n it  sh ou ld  be perched  in  sp le n d id  i s o l a ­
t io n  in  th e  bush b u t, th e  s i t i n g  o f  S ta t io n s  to  th e  windward 
o f  la r g e  towns or v i l l a g e s  w i l l  render a l l  c o n tr o l i n e f f e c t i v e  
and i t  shou ld  alw ays be remembered th a t th e  fu tu r e  p o l i t i c a l  
o u tlo o k  i s  g o in g  to  make c o n tr o l  o f  farm ing or movement o f  
v i l l a g e s  much more d i f f i c u l t  than  i t  i s  at p r e se n t .
There rem ains th e  problem  o f  th e  A fr ic a n  M il i ta r y  L in es  
v/hich in  p eace  tim e v e r y  p ro p er ly  in c lu d e  m arried f a m i l ie s  
l i n e s .  There sh ou ld  be an a d jo in in g  compound to  th e  EUPOpean  
l i n e s ,  at l e a s t  IjhO yards from th e  n ea rest b u ild in g  u sed  at 
n ig h t . The A fr ic a n  l i n e s  should  be to  th e  windward. The
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hou ses sh ou ld  be o f  c o n c r e te  and on a c o n c r e te  or 
a sp h a lt su r fa c e . The b e s t  o f  wash p la c e s  should  be 
provided  f o r  a l l  pui’p o se s  by s e x e s ,  and t h e ir  s o le  use  
sh ou ld  be en fo rced . L in es in  a m i l i t a r y  e sta b lish m en t  
l i k e  t h i s  are alw ays kept v e ry  h y g ie n ic  c o n d it io n  b ecau se  
th ey  can be in sp e c te d  r e g u la r ly  and p reven ted  from b e in g  
a danger.
To sura up and c o n s o lid a te  the recomm endations which 
I shou ld  raakeS-
1. Every s i t e  sh ou ld  be chosen o n ly  a f t e r  ap p roval by a 
m a la r io lo g is t  who knows West A fr ic a . The method sh ou ld  
be fo r  the w id est l im i t s  fo r  the s i t e  to  be in d ic a te d  and 
the M a la r io lo g is t  and an E n gineer to  in s p e c t  and make 
recorunendations. E xpenditure on h a lf  a m ile  o f
road or water p ip in g  may save many tim es the amount in  
M alaria  C o n tro l.
2. Land fo r  B u ild in g s  should  be so b ou gh t, ' le a s e d ,  or  
r e n te d , th a t th e  f u l l e s t  c o n tr o l |is  * v e s te d  in  th e  M il i ta r y  
A u th o r it ie s  so th a t  farm in g, c o l l e c t i o n  o f  mud fo r  
h o u se s , house b u ild in g  e tc .  can be embarked on on ly  w ith  
th e  p e r m iss io n  o f  th e  Commanding O ff ic e r  o f  th e  S ta t io n .
3.- European Bungalows m u s t  b e  w ith in  th e  European M ili­
ta r y  A rea, The Old System o f  O f f i c e r s  havin g  Bungalows 
in  the c i v i l  r e s id e n t ia l  area  sh ou ld  not be p e r m itted  un­
l e s s  a p p r o v e d  m a l a r i a  c o n t r o l  i s  a f f o r d e d .
Any n e c essa ry  m a la r ia  c o n tr o l  works should  be begun 
a t the same tim e as the b u ild in g s  in  a new s t a t io n  and th e  
M a la r io lo g is t  who w i l l  be on the sp o t must by arrangement 
w ith  th e  e n g in e er s  or c o n tr a c to r  preven t p o t e n t ia l  b reed in g  
p la c e s  from b e in g  formed during c o n s tr u c t io n  as in  f bor~  
ro§  p its*  su r fa c e  d ra in s which a re  too sm a ll , u n s a t i s f a c ­
to ry  o u t f a l l s ,  and ro a d sid e  d i t c h e s .
5. No A fr ic a n  v i l l a g e  sh ou ld  be a llow ed  to  remain w ith in
161 .
1-g- m ile s  to  th e  windward or f  m ile  to  the leew ard o f  the  
European compound.
6 . A fr ic a n  l i n e s  must be p r o p e r ly  c o n str u c te d  and 
not c lo s e r  than  khO yards to  th e  leew ard. The u su a l 
method o f  in te r p o s in g  a parade ground as p art o f  t h i s  
d is ta n c e  i s  e x c e l le n t .
O hu€&S PP»«s>PBfi/.'r c o H s r f t o i - T e O  U gN -r-jz.
7* Bungalows sh ou ld  p r e fe r a b ly  not be p ro o fed  but h
sh ou ld  be on 1 s t i l t s 1 so th a t  th e  l e v e l s  o f  th e  bottom  
o f  windows o f  s le e p in g  q u arters are a t n in e  f e e t  above 
th e  ground.
8 .  The E stab lish m en t o f  each s t a t io n  should  in c lu d e  
a t l e a s t  two q u a l i f i e d  European S a n ita r y  A s s is t a n t s  
(A S /S g t and a Cpl. would be s u ita b le )  who would be 
r e s p o n s ib le  f o r  the su p e r v is io n  o f  M alaria  c o n tr o l
i
under th e  S.M .0 . I t  m ight be w e ll  to  have a sm a ll  
se p a r a te  e sta b lish m e n t o f  a M alaria C on tro l U n it.
C hoice o f  European P erso n n e l and Eength o f  Tour. 
There i s  no way o f t e l l i n g  whether a man i s  su s­
c e p t ib le  to  m a la r ia  a lth ou gh  th e re  are undoubtedly b ig  
in d iv id u a l v a r ia t io n s .  There i s  no s t a t i s t i c a l  ev id en ce  
t o  support th e  b e l i e f  th a t young men are more l i k e l y  
t o  succumb to  th e  c lim a te  but th e  u n iv e r s a l  o p in io n  i s  
th a t  men under 20  sh ou ld  not be sen t out and th a t  p re­
fe r a b ly  th e y  sh ou ld  be over 2 5 .  I  th in k  th a t  t h i s  i s  
prob ab ly  sound. The v e ry  young man who t r i e s  to  tak e  
to o  much v io le n t  e x e r c is e  i s  g a l le d  by th e  r e s t r a in t  
imposed on him by th e  c lim a te  and th e  need to  tak e a n t i -  
m osquito p r e c a u tio n s .
The le n g th  o f  to u r  o f  18 months c o u ld  w ith  advantage  
b e sh orten ed  so th a t  none was in  West A fr ic a  during two 
s u c c e s s iv e  r a in s  but on th e  o th er  hand, by im proving  
q u a rters  and p ro v id in g  more a m en itie s  such as combined
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p roofed  and a ir  c o n d itio n e d  s le e p in g  q u a r te r s ,th e  
to u r  m ight w e ll  be extended to  tv,o y e a r s .
B lackw ater F ever sh ou ld  a s  a t  p r e se n t be a cause  
f o r  im m ediate in v a lid in g  and fo r b id d in g  o f  retu rn  to  
West A fr ic a . Three a tta c k s  o f  m alaria  on one tou r  
in d ic a t e s  e i th e r  th a t  a man i s  c a r e le s s  and i s  not t a ­
k in g  p r e c a u tio n s , or  th a t he i s  unduly s u s c e p t ib le  to  
in f e c t io n ,  or th a t he cannot f r e e  h im s e lf  o f  in f e c t io n  
once he g e t s  i t .  Each o f  th e s e  i s  a reason  vi/hy he 
sh o u ld  not re tu rn  t o  w est A frica*
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